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NOTES BY THE EDITOR 



ON THE 



PROGRESS OF SCIENCE FOR THE YEAR 1860. 



The fourteenth meeting of the American Association for the Ad- 
vancement of Science was held August 1—8, 1860, at Newport, R I. 
— Isaac Lea, Esq., of Philadelphia, in the chair. The whole number 
of papers registered for presentation was 78. 

The number of members in attendance was small, only 140 names 
appearing on the register during the continuance of the meeting. 
** Neither can we,"* says the editor of Silliman's Journal, in commenting 
on the meeting, ** conceal the fact, that while many papers of marked 
ability were presented, the character of this meeting was not in all 
respects creditable to American science. A conviction prevailed 
among many who were present at Newport of a decadence in the 
sinentific character of the Association, of a loss of tone, wliich, if not 
already a demoralization, threatened soon to become such." 

The Association adjourned, to meet in Nashville, Tennessee, in April, 
1861. The officers of the Nashville meeting are : President, F. A. P. 
Barnard, LL.D., President of the University of Mississippi; Vice 
President, Dr. Robt W. Gibbes, of South Carolina ; Genend Secre- 
tary, Prof. J. W. Mallet, of Mississippi ; Treasurer, Dr. A. L. Elwyn, 
of Philadelphia. 

The thirtieth annual meeting of the British Association for the Ad- 
vancement of Science was held at Oxford, June, 1860, Tx>rd Wrotte»- 
ley in the chair ; and was one of the most successful meetings since 
the foundation of the Association. 

The meeting for 1861 was appointed to be held at Manchester — 
Mr. Fairbaim, the celebrated English engineer, being the President 
elect 

. From the address of the President on the " Progress of Science " 
Binre the pre\'ious meeting, we make the following extracts : — " The 
observations of* our private astronomical observers have been chiefly 
devoted to seven important objects : First, the observing and map- 
ping of the smaller stars, under which term I include all those which 
do not form the peculiar province of the public observer \ secovidVj^ 
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tbo observations of tlm positions and dist.incc9 of iloiiMe stars ; thinlljr, 
obaervMions, ilclineations, aad culaloguvs of tbu nubulffi ; (butthljQ 
observations of the minor planets; Gftbly, cotnetar}' observalioiiij 
Bxtblj'i observations of the solar spots, and other plienomena on tj 
nin's ilisk ; seventhly, occultations of stars hy the moon, eclipses of tl 
beavenlj bodies, and other occasional extra-meriUional obscrvationi. 

" And, Gnt, as to cataloguing and mapping the flmoU^ stars. * 

means, as you know, the accurate determination by sstronomieal o 
vation of the places of those objects, as referred to cert 
fixed points in the heavens. The first Star Catalogue, worthy tt 
called, is that which goes by the name of Flamsiei^dX or the 
Caalogue. It contains above 3000 stars, and is the prodnt' 
labors of the Gnt Aatnonomer Royal of (ireenwich. About the a 
ofthe eighteenth century, tlie celebrated Dr. Bradley, who also filled tin 
pwt of Astronomer Royal, o)»erved an almost equally extensive Cat» 
logue of Stars, and the beginning of tJie nineteenth century gave Wrfl 
to that of Piazzi of Palermo. These three are the most celebmted 
what may be now termed tJie ancient Catalogaes. About the ] 
18i)0, the attention of modem astronomers was more particuloriy 
dinwted to the expediency of reiibserving the stars in these ihreo O ' 
alogoea ; a tasic which was much lacililatcd by the publication of 
TCfy valuable work of tite Astronomical Society, which rendc'red t 
ealcnlalions of (he observations to be made comparativclj easy ; 
ftecordingly, observations were commenced and completed in se 
public and private obserralories, from which some curious results y> 
deduced ; as, e. g., sundry stiir« were found to be missing, and othe 
to have what is called ' proper motion.' And now a word as to tl 
tilility of this course of observation. It is well observed by Sir Job 

• Henrhet, ' that the stars are the landmarks of the universe ; evei 
well-determined stnr is a point of departure which can never deceiv^ 
ihe Mlronomer, geograjihcr, nnvigalor, or sturvcyor.' We m 
tbese fixed points In onler to relcr to them all the observatioi 
muidering heavenly bodies, the planets and the cometa. By tl 
fixed marks we deterniino the situation of places on the earth*i 
£ic«, and uf ships on the ocean. Wlien the places of the stars lialWJ 
^^ boon n^iatered, celestial charts are construcleil ; and by compari^^^ 
^^L these with the heavens, we at once discover whether any new body 1* 
^^B preaent in tbo particular locality under observation ; and thus ha' 
^^V most of ibe fifty-oeven nnallor minor planets between Mars and JuiMti 
^^H been discavere<l. The obimrvationn, however, of these smaller atal 
^^B and the registry of their places in Calalognes, and the compnilvans < 
^^1 tbo results obtained at different and distinct periods, ^yereveak 
^^B another cxtraonlinary fact, no less than that our own sun is not fixe 
^^H in space, but that it is constantly moving forward towards a (loiiit i 
^^B the coastcllolion Hercules, at the rate, as it is siipj^iosed, ofaliout 18,00 
^^H Allies an hour, carrj'ing with it llic whole plauurary and comelary f 
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" The second sulyect to which the attention of private oliBcrvers hu 
been more particularly directed is that of double or multiple atani, or 
thocti which, being eitiiated very c]o!« to one another, appear fflnglo to 
the naked eye, but when viewed throiigb powerful telesco|)CS are teen 
to consist of two or more alart. The measuring the angles and di»- 
tanccs from one another of the two or more component stars of these 
Bystcma has led to the discovery thut many of these very close stars 
are, in Attt, acting aa suns to one anotbei', and revolving round Ibeir 
oommon oentro of gravity, each of tliem probably carrying with it a 
whole system of planets and comets, and, perhaps, each carried fbi^ 
ward through apace like our own sun. It became then a point of 
great interest to determine whether bodies so lar removed from us ■» 
these (j'slems oWrvod Newton's law of gravity ; and to tbis end it was 
noceBary to observe the angles and diBtances of a groat nombcr of 
these double stars, suatiered everj'where IhnKigb the buaveas, for the 
purpose of obiainiug data lo t-ompiila their orbits. This bas bi^en 
done, and chietiy by privnte obHervcrs, and the result is that thero 
distant bodifj &rG fouuil to be obwlitint la ihu same lana thai pnivail 

" Of all the phenomena of ibe bearena, there arc none which excite 
more general interest tban comeO, and though Che lai^r and brighter 
comets naturally excite nost genera! public interest, and arc ically val- 
uable to astronomers, as exhibiting appearances whioh tend to throw light 
on the internal structure of these b(xlie«, and the nature of the forces 
which must be in operation to produce the eitraordinatT' phenomena 
observed, yet some of the imaller tclcsi:opic comets are, perhaps, more 
interesting in > phy^cal point of view. I'hus the rax periodical comets, 
the orbits of which have been determined with tolerable accuracy, and 
which return at stated intervals, are extremely useful, as being likely 
to disclose the tacts of which, but for them, we should poaubly have 
ever rera.tinud ignorant. Thus, for example, when the comet of Encke, 
which portbrms its revolution in a period ofa little more tban three years, 
was observed at each return, it disclosed the imjurtanl and unexpected 
fuct that its motian was conlinaally accelerated. At each successive 
ap[iroach to tbe sun it arrives at its perihelion sooner and sooner; and 
o way of accounting for this so satis&clory as that of sup- 
it the space in which the planetary and cometary motions are 
d is everywhere pervaded by a very rarefied atmosphere or 
"n as to exerCLie no perceptible cdect on the movements of 
d bodies, like the plani.-td, Init substantial enough to exert a 
ant iulluence on more nttuiiunted snbstaDces moving widi 
It velocity. The elTvict of tbn rvsiBtAnue of Ibe other is to rctanl tlio 
' il motioa, and aiUnt the attractive fbrao of gravity to dnivr Ui 
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bndy nedrer to the eaa, hj which the dimensloDB of the orhit are con- 
tJDually coutracted and the velocity in it augmenled. The final result 
will be that, after the lapse ol' ages, this comet will fall into the niQ] 
this body, a mere hazy cloud, continually flickering, as it were, like a 
celestial moth round the great luminary, ia at some distant period des- 
tined to be mercilessly consumed. Kow the discovery of this ether is 
deeply interesting as bearing on olher important physical questiiHiB, 
such as the uodulatory theory of light; and the probability of the 
future absorption of comets by thu sua is important as conneeted with 
a very interesting speculation by Professor Wm. Thomson, who haa 
BUggested that the heat and light of the sun may be from time to time 
replenished by the falling in and absorption of countless mewors which 
circulate round him ; and here we have a cause revealed which may 
accelerate or produce such an event. 

. "On the lat of September last, M eighteen minutes past 11a. m^ 
a distinguished astronomer, Mr. Carringtun, had directed hia telescoptf' 
to the sun, and was engaged in observing his spots, when suddeniy two 
intensely luminous bodies burst iuto view on its surface. They moved 
side by eide through a space of about 35,000 miles, first increatang ia 
brightness, then £iding away ; in five minutes they bad vanished. 
They did not alter the shape of a group of large bhiek spots which lay 
directly in their paths. Momentary as this rpmarkable ]ihenomenoa 
was, it was fortunately witnessed and confirmed, as to one of the bright 
lights, by another observer, Mr. Hodgson, at Higbgatc, who, by a happj 
coincidence, had dso bis telescope directed to the great luminary at' 
the same instant. It may be, therefore, that (hese two gentlenieB- 
bave actually witnessed the process of feeding the Bun, by the 61II at* 
meteoric matter ; but, however tbia may be, it is a remarkable circnm-'' 
stance, that the observations at Kew show that on the very day, and at' 
the very hour and minute of Ibis unexpected and curious phencanenon,' 
a moderate but marked magnetic disturliance took place ; and a storm, ' 
or great disturbance of the magnetic elements, occurred lour hoim 
after midnight, extending to the southern hemisphere. Thus is eshib- 
ited a seeming conneclioQ between magnetic phenomena and certain 
actions taking place on the sun's dist,^ — a connection which the obser- 
vations of Schwal>e. compared with the ma^netical records of ourv 
colonial observatories, had already rendered nearly cert^n. 1 

" In chemistry I am inJbrmed that gtvat activity has been displayed, < 
especially in the organic department of the icience. For several yean< 
past processes of substitution (ordisplacemcntof one elcmentor oi^:anir 
group by another element or group more or leas analr^us) have be' 
the main agents employed in investigation, and the rcHilts to wh 
they have led have been truly wonderful; enabling the chemist 
group together several compounds of comparatively simple constitut 
into others much more complex, and thus to imitate, up to a ce' 
point, tlie phenomena which take place within tlui growing til:' 
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tff! r"al It b not, indeed, ta bo aniii^ipated tliat the chemiat sbould 
«»er 4)6 able to produce, by thu operation! of the bboralot^', tha 
oT the elements in the ftinua i>t' iho ve^tablu cull or the 
fibre ; but he may hojia to guceeed in preparing Home of Hia 
ttMBplex rcsulu of secretion or (rf chemical changes prodiiei<d within 
Ihe living' orgamsn, — cbangCM which funiiab de&uitu crysbUUzable 
Wmpounda, such aa the fomnateii and the Acetates, and which he haa 
■otuallj obtain^ by ojwrationB independent d' the plant or Uie ani- 
BmL Mufinann, in pursuing the chemical investigation of tlie remark- 
■Uft compound which he has termed TritA^pkatphine, has obtained 
•onu very singular compound ammonias. Triethylpho^hine is a body 
vUub lakes fire spontaneously when its vapor is mixed with oxygen, at 
ft IM^rKture a Uttle aboTe that of the bcdy. It may be regarded as 
aminoniH in wliich an atom of pho'pboruB has taken the jilace of tiitro- 
jCW) and in which the place of eai'h of die three atoms of hrdrofrcn in 
■Bunonni is supplied by etiiyl, the [leouliar hylrocarbon of ordinary 
ftJcobol, From this tdngiUar base HoTmann has succeeded in procuring 
oHwr coupled bases, which, though they do not correspond to any of 
the nattml tdkaliej of the vegetable kii^ran, such aa morphia, ijuitiin, 
ar ■ta74<bni&, yet throw some light upon the mode In wliich complex 
bodlcB more or lets reiiembling them liave been formed. 

" Xbe bearing! of some recent geological discoveries on the great 
^neiliim of the high amiijuity of Man was brought before your notice 
M ywir lust meeting by Sir Charles Lyell. Since that lime many 
Fmicli and Englinh naturalists have vidtled the valley of the Somme 
■a Kcardy, and confirmed the opinion ori^nally published by M. 
Boocber de Fertlies, in 1847, and afterwards conRnutxI by llr. Presl- 
wioll, ffir C. Lyell, and other geologists, from personal cxamitiacion of ' 
4mW region. It appears that the position of the rude flint-implements, 
ItUcb an unequivocally of human workmanship, is such, at Abbeville 
Mtd Atiuensi as to show that they are as ancient as a great maM of 
gnvel which fills tlie lower ports of the valley between thosR two 
eitii», extending above and below them. This gravel is an ancie.it 
floriatil* allut'ium by nn means confined to the lowest deprcssone 
(rrttere GZIenave and deep peat-mosses now exist), but is sometiitics 
also seen covering the ibpes of the boundary bills of chalk at eleva- 
tions of eighty or one hundred feet above the level of tlie Somme. 
Changes, therefore, in the phyucal geofrraphy of the country, compris- 
ing both the filling up with sodlment and drift, and the partial rccjwa- 
vnlion of the valley, have happened sdnce old river-lieds were, at some 
fomier period, the rcrcptacles of the worked flinla. The number of 
those last, alniody computed at above fourteen hundred in an area of 
fourteieu miles in IciigtJi anil half a mile in brcwlih, has aflbnlcil to a 
Buceession of vinlors ahunilant opjiortuiiilies of veiifyiug the true 
gi.iologirnl position of llie iniplcmenls. 
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only of ihe coarse gnvt>\ with worked ftinta above menlionrf, but ti 
of siip«r-iiiipOHi^l kiU i)f sand and Innm, in wliicli arc mnny'&Mb' 
water nnd land shells, fur the most |Mirt piitirp, niid ot species no* 
living in tho snun' jmrt of Franco. With tlii^ shells nre found boncitf 
the mamniDth and an eitind rhinoceroe, R. lichorliitHu, an exilii 
species of deer, tuid Ibssil remains of the home, ox, aud 'other m 
mals. These are met with in tho overlying beila. niid BOtnetimead 
in the gravel wht-re the implements occur, At Me^eht^court, in t 
suburhs of Abbevillu, a nearly entire skeluton of the Siberian rhinor«^ 
Toa i« nud to have been taken out about forty year« ago, a &et nflont- 
ii^ an answer to the question often rtUR-<l, a^ to whether the boiiea tt 
tbe eztini't nuunmatin could have been waxhed out of An older Blluviiim 
into a newer one, and bo rudcpomCed and mingled with the relics of 
human workmanship. 

" Tlie Bsplomtion of caverns, both in the British Wes and other parti 
of Europe, has in the lart few years been pKeeculcd with ren< 
anior and suecen, although the theoretical explanation of many of tlie 
phenomena brought to hght seems as yet to LafHe Ihe skill of Ihe nblest 
^oolo«ista. Dr. Falconer has given ua an (uvount of the remai 
Mfoinl hundred hippopotami, obtained from one eavcm, near Palermo; 
ia a locality whete there i§ now no running wator. The mmo paleou' 
lolofpst, aided by Colonel Wood, of Glamorganshire, has recently 
extracted from a single cave in the Gower peninsula of South Wa]<» 
B vast quanliQ' of the antlers of a reinileer, perhnpa of two species 
of reindeer, both allied to the living one. These foesils are most of 
tbem shed horns; and there have been already no len than eleveii 
hundred of them dug out of the mud Riling one cave. 

" In the cave of Brixham, in Devonshire, and in another near Paler- 
mo, in Sicily, Hint implements were oluierved by Dr. Falconer, a3,«oi'iai 
in suoh a manner witli the bones of extinct mammalia, as to lejid I 
to rafnT that man must hare ro.:xisted with several lost speciea of ijuMt- 
rupeda; and M. de Vibraye has also tins spring called attfiiiion tD 
analo)|^s conclusions, at which be has arriveil }iy titudying the po^ 
tioD of a human jaw with teeth, aceompanied by the remains of 4 
maminolh, under the stalagmite of the Grotto d'Arois, near Xroycs, In 
F»nce.' 

An intemntionnl eongres) of persons interested in chemical pumA 
was held at CarUruhe, Gcnnany. in September, 1660, Dumas of I'luii r 
being in the chair. The attendance was large, and although a gnat 
mi^orily of those present, as might have been expected, were Qa^ ' 
nuuLi, yet representatives from many other parts of the world were not 
wanting, liic ptoceedings lasted some days, and a detwlcd accottnt ' 
of the deliberations b to be published. 

Among the quealJons submitted for general discussion were tht 
fbllowing ; — 

JVanU it be judiciotu to —f-i'ii-*' a diffurencc belweon the t 



b iIm idea of cqiiivalcDls cmpirii^ikl and inilcpenilent of the idea of 
ilQin or mdeuule t 
WoulJ it Iw JosirabtG lo pUco thi-mitid notatioii in baraumy nilL 



Ihn but question wn« answered with muoli emphasLi in the oQintM- 
live ; but M. X^umaa tlioiight the dnie had not yet come (o adopt a 
definite metliod of notation. Il« nishiKl, however, to aec at once added 
to itie B}'st«m of Benwliiis tlie modifiuitions which woro rendered un- 
Mant7 bj* the recent pro^resa of organic chemistry. Oue important 
peiiit to wluch be called the atteutjoo of the congrew was tho nuccedt)' 
of looking at the Teqalremeuta of inetraccion : in ttiia retpvt^t unity in 
lanfcuage and theory seenicd lo be must deaiiable. The PreaidenC 
I'oucludMl by expirmutig the hope that the niceiiiig wiuld nut he tho 
l^i-l, and that n«xt year the Euro^icaa cbviuist« vould a^in meet to 
ili^uM anmn of the points of a science cultivates! at prewat with ai> 
mueh ardor and auccesa. 

Id the deportment of geogra|ihieal rescanih, the past two or three 
3V$n have been periods of gmit Dctiviiy, and t^sjieciolly in Uio ex- 
pkim^oa of Central Africa the zeal of explorers seems lo have been 
greatly increaaeil. "The earlier diacovcric* of LiviiigBt^nc,"says Sir 
K, I. UurciiiHiii, in liis luldrew belVre thu SfQtioii of G«<»grBphj' wvX 
I'^ihnolt^. at the hat itifeting of the Briti^ Aaweiation. " have been 
followeil by othur rvscarchoa nf Ilia companions and himself, which, a« 
l^ir ns (bey go, luTe i^ompletely reaiixed his niidcipation of detecting 
l^ir^e elevated tiactK, truly Sanalaria as compared with those swampy, 
liiw regiijus near the coast, wliicb have impressed too generally npnn 
iliL- minds of oiir countrymen tho impoaniWliiy of sustaining a life nf 
I'xertioD in any intertropical region of Atriea. The opcniiigout of the 
Shire river, that gmnd offlncut of the Zambeid, with the description ot 
ii.< banks and contiguous lofty terraces and mounliuns. and the devel- 
■ i{iinenl of the hcalthlidncu of the tract, is most refreshing knowled^ 
iliit more so OS it is accompanied by the pbo^ng notice that in Uiis 
1 i-ii't the slave-trndo is unknown, exei'pt by tlic ran> iiaasigu of a gang 
(mm otiier ]«rla; whilst the country no teems with rich vegetable 
{irailui'lB, including cotton and herds of elcpluinta, as to lead un to hope 
Ikit sspirit of prolitaUe barter, wliich powerfully a tiimalt's the nalivet, 
may lead to their civiliaition. and thus prove the l>est means of cradicnt- 
iii|" llw commerce in huniun bcingii. Whilst Liviogntone was sailinfclo 
iiuike his last venture. Captains Bunon and Sjioke were returning from 
their glorious exploits into a more central anil northern refrion of South 
Afrii-a, where they had discovered two gnut internal lakes, or iTesh- 
w.-iier seas, each o{ tliem not leie tlian llirce hundreil milea in length. 
1 nuty here notice, tothi: honor of our gnvcnmiunt, tliat Caiilain S|wke, 
.L— iicialod with aiKitlicr officer of the Bcngitl army, Captain Grant, hns 
r, <cjved £2500, to enable! him to ti<rmiiuile his euwiiiiatiun of tha 
I ''lit Nyania lake, under ibu ei^uator, tuid we h««« r^Bsswo. \iiVi\a 
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that he will find the chief feeders of the White Nile flowing out from 
its northern extremity, and thus determine the long-sought problem of 
one of the chief sources of that classic stream." 

Cooley, the English geographer, has published an article in rap- 
port of his belief that the great la^e Nyanza, the Bouthemmoet p(n<- 
tion of which has been described by Livingstone, and visited bj 
several of the Portuguese explorers, is identical with the Tanganyika, 
the northern end of which was discovered by Burton and Speke. 
If this theory be true, then we shall have a great inland sea, available 
for navigation, eight hundred and forty nautical miles in length, and 
extending from latitude 2° to 12° south of the equator. 

At the last meeting of the British Association, the following com- 
munication on Antarctic explorations, addressed by Captain Maury, 
U. S. N., to Lord Wrottesley, the President, was received and read: — 

** My Dear I^rd Wrottesley, — I hope the time is not far distant 
when circumstances will be more auspicious than at present they 
seem, for, as soon as there appears the least chance of success, I shall 
urge the sending from this country an exploring expedition to the 
eight millions of unknown square miles about the south pole. An 
expedition might be scut from Australia, with little or no risk. Two 
propellers, or even two vessels wiih auxiliary steam-power, might be 
sent out, so as to spend our three winter months in looking for a suit- 
able point along the Antarctic continent to serve as a point of depart- 
ure for overland or over-ice parties. Having found one or more such 
places, vessels, properly equipped for land and ice and boat expedi- 
tions, might be sent the next season, there to remain, seeking to pene- 
trate the barrier, whether of mountain or of ice, or both, until the 
next season, when they might be relieved by a fresh party, or return 
home to compare notes, and be governed accordingly. You know the 
barometer, at all those places which have a rainy and a dry season, 
stands highest in the dr}% lowest in the wet Now I do not find any 
indications that the Antarctic barometer has months of high range ; it 
is low all the year. Therefore, if I be right in ascribing the apparent 
tenuity of the air there to the heat that is liberated during the con^ 
densation of vapor from the heavy precipitation that is constantly 
taking place along the sea front of those * barriers,' we should be 
correct in inferring that the difference in temperature between the 
Antarctic summer and winter is not very marked. If, in a case like 
this, we might be permitted to indulge the imagination, we might fancy 
the * barrier' to be a circular range of mountains, and that beyond 
these Hes the great Antarctic basin. Beyond this range, as beyond 
the Andes, we may fancy a rainless region, as in Peru, a region of 
clear skies and mild climates. Though the air in passing this range 
might be reduced below the utmost degree of Arctic cold, yet being 
robbed of its vapor, it would receive as sensible the latent heat 
thereof. Passing off to the polar slope of these mountains, this air, 
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then, would be dry air ; dGscGDtlin(> iiilo Ibe valleys, and coining under 
tfau barometriu presaurt! at the surfiioe, it would bn warm air. Lealia 
has explained bow, by briugitig the atteouaied air down from the snow 
line, t'veo of tbu Irofuca, and suhjei-liiig it to the barom? trie weight of 
tlio Buperincuoibent mass, we niay raise its temperature to intei^trt^i- 
cal heat by the mere pressure, la like manner this Antarctii! air, 
though L'old and mre while crofising the ' barrier,' yot receiving beat 
from its vapors as tliey are condensed, passing over into the valleys 
beyond, and being agaiu subjected to normal pressure, may become 
worm. We have abundant illustrations of the modifying influences 
upon climate which winds exercise aAer having passed mountains and 
precipitated their va[ior. The winds which drop the waters of the 
CotumlHa river, etc., on the western slopes of the Rocky Mountains, 
mak« a wann climate about their hose on this side, so much so that 
we find in Nebraska the lizards and reptiles of Korthom Teioo. 
Indeed trappers teil tne that the Upper Missouri is open in &1I long 
after the Lower is frozen up, and in spring long before — several 
wueks — the ice in the more southern parts lias broken up. The 
eastern slopes of Patagonia aifiird even a more striking illustration of 
ctiiiiBles being tempered by winds that descend from the mountains 
bearing with tbem the heat thiit their -vapor has set free. Thus you 
observe tliat an exploring parly after passing the barrier mighl,itt they 
approach thu pole, lind t!ie Antarctic climate to grow milder instead 
ijf colder. It would be rash in the present slate of our information 
to assert that such u the case ; but tb.-it such may be thu case should 
not be ignored by the projectors and leaders of any new expedition 
to those regiens. The existence of an open sea in the Arctic Occatl 
has, with a great degree of probability, been theoretically established. 
But the circumstances, as strong as they btd, which Gtvor the existence 
of an open watur tlicrc, are not so strong and direct as are the proo& 
and indications of a mild polar climate in the Antarctic regions. I 
liave examined ihc immense library of log-books here for the lines of 
Antarctic ice-drill. Tliere appear to be two, both setting to the nortb- 
ea«t, one pas«ng by the Falkland Islands, the other luiring its norths 
cm lunninus in the t^ons about the Cape of Good Hope. Further 
suiilli, irebci^gs are found all around ; but in these lines of drift thny 
are found nearest the equator. The Bpaco between thu Fatklaod 
drift and tlic Good Hope drill is an unfrequonled part of the ocean. 
It may, therefore, be one broad drift, the edges of which only I have 
pcrintcd ouL The most active currents from the soulh do not run 
with this ico. Humboldt's current is the oiost active, but it does not 
get its iceberg as far north as ihey come by these lines. This cir- 
cunutancc has suggested the conjecture that one part of the Antarctic 
Cuiitiacnt must be peculiarly well situated for the formation of gln- 
ciers and the launching of iccbci^s. These lines of drift point to 
sncb a iilocc." 
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An Arrtic expedition, or^nixed bf public mbecriptiont, 
■DbsUUitially llii! route of Dr. Kaiie, and to alltmpt 1o ruauh tha 
Polar Sea, Biiilcd during Ihe pa« Biiiuinor from Boetou, under 
commsnd of Dr. Isoou L. Hayes (surgeon of Ibe Kane expedilii 
with Dr. Sontag aa aMnmomer. The expedition was j 
Augun nth, from whence Dr. Hayes writw iw follows : - 

*'I anlit'tpBlo reaching Cape Frazor, lut- 70° ii', where I pi 
Bpendlug the winter. A ticgrae lower, however, will plate one 
practicRlilc reach of mj pn>iioscd field of eKplomtion. If Ibe 
tiou of the ice will permit, 1 will immediately, alter a winter halticlf 
has been nclecled, carry forward tlie boat which I intend using bir 
nest summer's labors, and xomo pinvisiotis, a» far north as po«gfH^ 
(md tlien leave Ihem, secured against the bears, and return to llA 
tehooner afier the winter W fimily set the ice. Early ncKt spring iN 
•ball push forward advance depots, and, should we find either icft<r 
wat«r, we ehall endeavor to aceomplii-h with boats or elcd^s, or wiA 
both, ihc chief object of the voyage before the close of the siimmec 
If Ibis fortune awaits ua, we shaJI then return home without niinoc«- 
mry delay. 1 do not, however, anticipate this result, but 1 (.'xpeet 
that we shall be detained two winters. I shall endeavor, by evei^r 
mevis, to avoid a third year's absence- IVe carry with "b, however, 
(bod and fuel for thai period, and, in the event of our being so long 
detained, I do not fear adverse results. Wiih the fresh EUpplics m 
have on board, I believe we can redst the scurvy." 

The act of Congress of June IZ, ISfiO, authorized the President to 
wud some competent perwin or persona to the Isthmus of Chirii|ui, to 
esooiino and re])ort upon the quality and probable quantity of i-oal lo 
bo found on the lands of the Chiriqui Improvement CQm]Niny, the 
character of the harbors of Chiriqui Lagoon and Golfito, end the 
practicability of building a railroad across said isthmus, bo as to cou- 
ncct said harbors. An expedition was accordingly sent, un<lcr the 
command of Captiun Kiigle, U. S. N., with Lieutenants JeHc'i-s ami 
Morton ai enginoer oiBcers, and Dr. Evans as peolofpst. The report* 
of these gentlemen show lltat the harbors on Imlh sides of the Ibllimus 
of Chiriqui are unaur[ia>«cd ; that, in the opinion of Lieutenant Mor- 
ton, "it is entirely practicable to connect the harbors by a line of 
railroad adapted to commercial purposes ; " and that the eool foiiul 
there is of eicellont qnality, and Ihe supply incxhauitible. 

The discussion of the obnervatlans of the U. S, aalronomical rxp^ 
dition to Chili, under Lieut Gillia, conclusively establishes the fiict 
that Valparaiso, and probably tlie whole coast of Chili, as laid Oo«m 
on the best charts (these of the British Admiralty), are four and four- 
Ah* nules too far lo the west, an error of much imj)orlancu (u iiavi- 

e Btalc Geological survey of California has been orr^nised 
oing the past year by the appointment of Prof. J. D. Wliitocy m 
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L'l.'iiloijisI, Mr. William Asliburuor filling Iho post of asaislant geologist, 
;>uil Fror. W. H. Brewer that of agriuullural chtimint and boUinittt. 
I'Ue act ButlioriziDg the survey also contemplates the establiBbmeot 

• il' a state inuscun upon a most exteaaivs scale ; aud the whole e. 
prise is started oa a. most literal and enlightened basia, and c 
muncea under more favorablu auspices than aay similar work hitherto 
l.rojepted in this country. 

Ur. Nuwberry, tlio well-known geologist of Ohio, has returned to 
Ilia home during the past year, after eucuessfiil geological explorations 
ill New lluxii^a and Utah. Soma of the results at his labors are 
ij'iliced in the American Journal of Science as foltows: — 

" Ilia volleetiun of fos^U ia very lai^e, olTering conclusive evidence 
< (he geological structure of a very large area. Of the Cretaceous 
Il ixieils he was fortunate in obtaining a [wculiarly satisfactory anaty- 
-1-, Contrary lo all our previous notions, these beds turn out to be 
iiiuL-h uore largely developed, that ia, c\iating in much greater force, 
r[ ruligrapbii'ally, west of the Hocky KfounlaiiJB than east of them. In 
SiiutliBrn Utah (just where llaruou claims there are no Cretaceous 
itK-ks) lie found beautiful exposures, of four thousand feel in Ihicknees, 

• if strata of that a^o, with abundant tbasils. both animal and vegetable. 
The liontis of a huge Saurian are among Dr. Kewberry's novelties." 

M. de Klianikoff has published a map of lovellings, made by him in 
ISJD, in KhoritasBQ, AITghaiiismn, Seiitan, and Cen^ Ferus, over an 
vxieni of two hundred thousand aquare miles. They are located by 
a triangultUion CDnne<!(ed with the triangiilation of Trans-Caucasio. 
This vast country ia subdivided into four terraces of unequal extent, 
anil with a mean height of fifteen hundred to three thousand feet, 
cticb having a central depreision and foiming a basin. The first and 
largest contains the great desert between Koum and Nichapoor ; the 
avcoixl and south western, which is the driuat of all, is the desert of 
IjOoI, between Khorassan and Irak; the thinl, the desert of Scislan, 
luu at iis lowest point Lnke Homoun ; ami the fourth ocoupies the 
I'ountry between Toon Khaf and Seliar. The mountains which fur- 
mw llicse lerracoB are composed mainly of crystalline rocks, and are 
ri.'maikabie for tbeir uniformily and for the extreme dryness of their 
»lo|Fe9. The vogctalioii of the first and last named terraces is iden- 
tical wiih that of the |>lains of Transoxiania ; the others present some 
plants of tropical tonus, similar to those of Southern Arabia. Wher- 
ever the country JH sheltered against the cold northern winds, the 
ilalit-tree is vullivatcd with snccefs. 

A geological survey of Norway is now goinj; on, under the direc- 
tion of Prof. Kjenilf, of the Univeraily of Christiana. The greater . 
piirt of Soulliem Norway u already surveyed, and the northern part, 
it is t^xpei'led, will bu soon completed. 

In I8iS the lHi|«;rial A.'ndemy of Science of Sl Pclcrsburit sent 
two jounj; Uinniaii luilunilial^ JMessvs. .Sj .wciiuvi and Uutwi^Vsc'toQis , 
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on h geolf^calBni] botanical expcdiljon to llie sleppes of tlin Eiifhix. 
A brief aceount of Iheir ijxplorMions haa jii« been publisbeii. Th« 
nu»t reniarltablo ruault attaineil was ihe diacQvery, on llie northeii.>'lcin 
gMe of the Aral, of n cowplelvly marine flora, cooslstinf; of numerous 
EpectcB which are found in no otb^r inland Ixjily of water, wbelber 
■tit or fresh. Il has been known for Boino time that ihe niollusta of 
the Aral, if not idunlical with those of tte ocean, were at least yerj 
Mittilar to tbcm. These two facts p> far |o prove that the Caspiaa 
and the Aral formed originally a portion of one great oceanic l«y. 

General Si'bubert has communii-ated to llio Academy of SciencM 
of St. Pclcnburga determination of the figure of the earth ba&ed on 
the principal mensiirements of degieet ; he beUeves tlrnt it is nn e11i|>- 
•nd with three axes, or, in other worda, tliat not only the mt^riitiana 
are ellipses, but that the equator is at^ an ellijisc, though diflcring 
very sightly from a circle. 

The Ring of Bavaria is hav'ng executed, at his own expense, B 
magnetic ehart of Eurupe, to whith several years of labor liaitc 
already been devoted. M. Lamont, dircclor of these woi'ks, has 
aditrefsed to the Academy of Scieneia of Paris, through the inlorvcn- 
tion of M. Eliu de Uonumonl, cnrions and important ileUu'U upon llio 
detenninaiion of the constant inclinations of the inn^netic ncetlle in 
Mariners will profit by ibo table 
I the principal ports of Kram-e, 
Bpain, and Portugal, traced by this snvaul. The decliontion ia at 
Toulon, 10" 45' west; at Marseilles, 17' 7'; at Oporto, 22'" lo'; at 
Broat, 32° 38'; at Cherbourg, 21° 38'; at Dunkert[ue, 20* lo', ete. 
This declination has, within a century, been dimiuishing atan avor- 
age rate of seven minutes per annum. 

During the past yoar the Museum of Comparative 7.(r'1<i^r, insti- 
biled at Canibriilge, Mass., by Profciaor Agascix. and for Ihe I'ounda- 
lion and endowment of which 823&,000 was raised from the sihIg and 
by private subscription, ha.'i been so fHt completed as lo be formally 
dudiratod and opened lo the puWic. The plan adopted by I'roteapor 
Afiaaic dilTers essentially from tltnl of any other museum iti the world. 
Hii aim has been to make ilie catleclion help the student by iliu slm- 
pliinty and profjmsivii chantctor of ihe arrangement, instead of per- 
jdexin^ him by ihe multitude of diflt'rvnt ohjicta to be «tudicd, Tka 
itndent finds, firat, a simple lollection of the representalives of the fout 
grrat types of animals, arrangnd as a vcnlihule, as it were, lo ihe cotn- 
plelo collection, no that Ihe beginner who has not mailo his first step In 
MK^Ogy, or Ihe viritor not i-onver^Jint with the olijei'is of llie iiiT<iitii- 
- lioa. Fan within half an hour obtain nn index, as it wero. iif the 
priaeip1e« of zoiilogy, and learn the esstmiial cliarai'leri3tii.-s iif Ihi? 
four grcnt types of ihe aniiiml kiiigilom. k) as to n.-co[;niKc prt>i*is«1y 
what ndiates, what molluscs, what articulntM, and what vertebrates 
pi—' Jfe»t to Older an typreaeMMlvea of the abure riawea vmagfi 
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for comparative examination and study. There is then to be a collec- 
tion of animals, or fossils, arranged according to their palffiontolc^cal 
character, that is to say, according to the geological age in which 
the}' flourished. It is also contemplated to have another collection of 
animals based upon their geographical distiibution, — the bear of 
tlie poles being brought side by side with the reindeer, etc., of the 
same regions, and the lion of the equator with other animals of hot 
countries ; and also an exhibition of embr}'os in all stages of their 
development. The museum in its present state already ranks as the 
ninth in the world in its special departments, and it is the hope of tho 
ibunder to make it within his own lifetime equal to any. 

A movement is now making to establish in Boston an institution on 
a most comprehensive plan, devoted to the practical sciences and arti, 
to be called " The Massachusetts Institute of Technology," 
having the triple organization of a Society of Arts, a Museum or Om- 
^erwitory of Arts, and a School of Industrial Science and Art. Tho 
vast and increasing magnitude of the industrial interests of New Eng- 
land furnishes a powerful incentive to the ^establishment of such an 
institution ; and many of the leading minds of this section of country 
have long felt it imperative to provide for the ])eoplc, in addition 
to the estaWished educational systems, such facilities for acquiring 
practical knowledge, and for the intelligent guidance of enterprise and 
libor, as may make the progress of the New England States commen- 
surate, step by step, with the advance of scientific discovery. 

A recent report of tlie Academy of Scicnci's at Philadelphia gives 
the whole number of si)ccimens of birds now in tlie museum of that 
society at about twenty-nine thousand. It embraces Air. Gould's 
collection of the binls of Austraiui, also a large collection made by 
Captain Boys in the interior countries of India, and the collection 
made by General Massena, Duke of Rivoli, which was once regarded 
as the finest private collection of binls in Europe. Of the whole numl)er 
of specimens in the museum of the society, over twenty-six thonsan<l 
were the gift of a single individual, — tho well-known ornithologist, 
Dr. T. B. Wilson. 

The State Agricultural College of New York, situated at Ovid, 
between the Cayuga and Seneca lakes, is completed, or sufficiently m> 
to be occupied, and will be open for instruction during the present 
year. Major Patrick, foruicrly of the army, will be at tho head of the 
institution, assisted by an efficient corps of teacthers, and the friends of 
the institution have great confidence that it will be largely attended by 
young men who intend to devote thcmwlves to the intelligent pursuit 
of agriculture, and will prove a most useful and thriving school. 

There has been recently established in London a Society for the 
Acclimatization of Animals, Birds, Fishes, Insects, and Vegetables. 
The Secretar}* is F. T. Buckland, Estj., whose name an<l that of his 
father are so thoroughly associated with natural Vni^or^ . TW \>\>x\w8*i» 
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of the ingfitDb'on ar* thus set ilown in nn a<Iverti!>*nionr : " 1. The 
inlmhicticin.atv'limatiznlion, ami ■Inini.-atitralinti irf nil iiiiioxlmi!' nnimob. 
binb. fiolifs, liiwi'Is, and vejietnbli;?. whollwr li:>pritl or umumi-iital. 
S. Tlio ptrlboliuH, propaprntiou, aii'l bvbriilualion of races ni'wly intro- 
duce, or alivnd)' ilomc^ii-alefl. 3. The «prvtul of iiiili<>eniHis aniuuik, 
•lc>,ft«ti partjof llic kingiloin where they are already known, to other 
looilities wbcm they are not kaown. i. Tho procuration, whttlicr \ij 
porchaae, gift, or c:iehange, of animula, etc., from Ibreign countries. 6. 
The transniisnon of anitnain, ctf., from En)];land to Iter colonies and 
foreign parte, in exchantie for others sent tlience to the society. 6. Thu 
holding (if periodical meelings, and the publication of reports mid 
trannctioiiB for the purpose of sprcadinir knowledge of act-liniatization, 
■nd inquinr inin the cauaoa of success or failure. It will 1* the 
«indc«vor of the society to altempi lo accliiiiatize and cultivalc tlioM 
animalii hirds, eti', which will be useful and suitable to the paik, lh» 
moorland, the plain, the woodland, the farm, thL> poultry ')'anl. as well 
a» ihoaa which will increajio tiio resources of our Eea-sliores, rivers, 
ponds, and gnnlenii." 

Tlie Emgicror Louis Napoleon, during the last ten years, has done 
more for the improvement of agriculture anil rurnl economy than has 
Wen done by all the other wvereigns of Europe pol ln|Hhcr. The 
Emp^ror^s farnu arc situated in varioas parts of France, Irom the 
Lnndes, south of Bordeaux, to tho neighborhood of F&rig. They aro 
model SuToa, — draining, sulisoiliog, breeding of calde, and other 
fbnns of agricultural improvement being carried on in the most 
approved manner. The French government has, since the Grrt revo- 
lutior:, always bestowed special attention on agrii-nllure, boniLulture, 
uid srboriculiure. Lectures on agriculture and horticulture are 
delivered by first-rate men in the capital and in the provinces, and. 
though these are partly the results of private cnterjirise, tliey every- 
vliere meet with countenanco and encourage Die iit from the govem- 
ment Gardening is taoght by precept and example in many of the 
elementary sthocJa, and tho young proficients are rewarded by priM» 
distributed by the local authorities. Among other things, the liten- 
Inre of mral affairs is jnUiciously fostered by the imperial government 
The " Ampelographie FTangalse' is a mf^nificenl work on the lines of 
France, pobllabed under the auspices of the Minister of Agriiullure. 
It contains a series of folio engravings of grapes in their mature slate 
and natural saea, carefully drawn and beautifully colored, together 
with ail ample accompaniment of letterpress, describing the growth of 
tho vines and the spccid culture of the vineyards, and exhibiting 
the ataiislicii of the wine pnxlucts of Francs with fulncts, minutenes, 
aivl accnrary. 

The Society of Pliannacy at Paris offer a priic of GOOO francs 
fUt dtc discover}- of tho artificial proiluclion of qninine, or, in di-lantl 
f flfc i6f < wbt titate poaaeeBing e^iuv«leiA sntv^hritaj 
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The prize is open to scientists of all nations, and the time is limited 
to July, 1861. 

In the recent revision which has taken place in the British Fhar- 
niacopceias, certain changes have been made, which, unless similar 
moili^cations be adopted in this country', will tend to embarrass the 
American student of Britiith medical literature. The chancre consists 
in discarding the troy weights hitherto employed in dis()ensing and 
compounding medicines, and in a^jopting a new set of weights founded 
on the avoirdu[x>is pound, which is divided into sixteen ounces, each 
containing four hundred and eighty parts, called grains, instead of 
ibur hundred and thirty-seven, as heretofore. The grain, scruple, and 
drachm of this new standanl preserve their old relations to each 
other, and will accordingly bo about ten per cent, less than the corre- 
sponding weights at present in use, and a proportionate addition would 
require to be made in the doses of the various medicines prescribed. 

Mr. J. £. Wappieus has published at Leip^c, during the past year, 
a work entitled " General Statistics of Population," which shows con- 
clusively that the Malthusian doctrine, that the increase of population 
is by geometrical progression, is a mistake. In France, for instance, 
the rate of increase has been steadily decreasing since the peace of 
1815, it Ixsing as follows: — 

l<ei to 1831, . . . n.7 per cont. I IS-H to l^^'l. . . .4.4 por coiit. 
1831 to lJ>41, . . fi. '• I ISOI to ISO'i, . . .7 " 

In England, the decrease in the rate of increase has been less : — 

IRll to 1«21, . . . IG.G per cent. I 1831 to 1R41, . . . I'J.S per cent. 
1S21 to 1881, . . 14.6 ♦• I 1841 to 1801, . . 11.0 " 

In Prussia, the annual rate of increase was : — 

1R17 to 1828, . . . 1.71 per cent. I 1840 to 184fi, . . . 1.27 por cent. 
lS2a to 1810, . . 1.35 " I 1846 to 186ti, . . .()9 " 

In Belgium, the annual percentage of increase fell from 1.08 pre- 
vious to 184G to .42 from 1846 to 1856 ; in Holland, it fell from .93 
previous to 1840, to .69 from 1840 to 1850. 

Mr. Wappffius gives the following table of the percentage of 
annual increase in the countries of Western Europe, and the period 
Te(|uired for doubling. It is based on the rate of movement during 
the last fifteen years : — 

Incrraw. Time of Doubling. 

Norway, 1.16 61 Years. 

Denmark, 0.58 71 *• 

Swe<len 0.88 79 '* 

Haxonr, 0.84 88 *' 

Holland, 0.«;7 H)3 " 

Sardinia, O.ns 119 " 

Pru.^la 0.r>8 181 " 

IJelpfium 0.44 .lf>8 " 

Gn-at Britain and lieluiul, . . . 0.23 802 " 

Austria, 0.18 8S5 •' 

Ki-ance 0.14 \«> '" 

liaiwicr, ...... 0.02 ^^'Ua '' 

2* 
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fiorj of oor decajin* IndiaH iribes. IV rwift d«-line 
ich iiUiKlora is well known, but even their (e'iHuI rato 
xceeded by that of the more Bonthem insular people 

'00; the ceoBusoriSSeiiiakestheir Dumber onljSO.OOC. 

UM," i«inatka one pecnliarly fitted by b kmg rcadeoM 
to pTOBonoce an opinion, "may be lerr accorate, bat 
what every one in New Zealand knows, that th« native 

coming eitnet with a rapiJity nnpreeedented in the 

tion*." In Tasmania the earliest European eoloni^ 
more than S.(KKi Datives; they now number less than 

AnMralia the mme Etta] process U going on. The ccn- 

at of 1860 shows Ihem to have dwreaecd to 1,700. In 
B were in 1848 nearly 5,000 Australian aboriginal ; in 

■c only 1,768. 
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MECHANICS AND USEFUL ARTS. 



ON THE WAVE-LINE THEORY. 

The following is an abstract of a paper read before the British Institution 
of Naval Architects by J. Scott Rnssell, March, 1800, the object of which was 
to consider the natare of the motion imparted to water when disturbed by a 
vessel pushed through it by motive power of any Icind : 

The first inquiries to be made were, What became of all the water which 
a ship removed out of her way ? and, How did it get out of the way ? In 
prosecuting these inquiries, the author had first employed a small trough, 
or canal, a foot wide, a foot deep, and of considerable length, and began 
with a very simple experiment. lie supported a small heap of water above 
the level of that in the trough by means of a partition at one end, and then 
withdrew the partition to see what the water would do, and found that it 
assumed a beautiful wave-form of its own, ran along the whole length of the 
channel to the end, and left the surface of the water over which it had pansed 
as still as it was before. Had the end of the trough l>ecii just level with the 
surface of the still water, the wave would have jumped over, and left the 
whole of the water in the canal perfectly undisturbed. This phenomenon 
is now known as the " solitary wave of translation." This wave would 
travel to an almost incredible distance. The author had followed such a 
wave, on horseback and by other means, for miles. It leaves a little of 
itself, however, along the whole surface over which it pa.^sc8. 

The next fact ascertained was, that wherever the l)ow of a ship is moved 
through the water, a wave of this kind is produced, and this is the " travel- 
ling" or " carrier " wave, which gets rid of all the water out of the canal 
which the vessel has to excavate. The ship fcc\ft wo tuot^ o^ \\, ^ot \\. 
spreads Itself in a thin film all oioug the 8urfac«i oC l\\«& vjwXi^t, ^YvosA v^l >^^^ 
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Teasel, — nnl Iwhiiul ihc Toiftc), nor on cnrh siilc or ft, — wiib fnr cn^ 
TClodir lUnn tlint uf l&o veMfl ilwlf, Aftw liu*inK mmle expcrltiK-iiu on 
A aniRUVaUu, lliu autliur took voasvls on a litree u-nle, \md lhI^tn ilruKKnl bf 
boiVMi and in orhcr wars. tlimuKb (bo water, and by positiro nliiicrraliow 
■nd mcaEnmnuut lUund Ilint tbb was really what beciini(> uf Ihc waicT dO- 
pluoed br the bow orUieboui, On one occuilnn lie draw so lanni nniimliet 
oT honi* alatiK a canat in ono direction, on a cenain day, tliat iIip wiim 
tarried a invM part ot tlic water from one end of Ibe canal to Iho oitii-r, and 
In the uvciimK ibo wDier In lliu i;uiiul wiu found rulKud tii:liiw<i iiiihw at 
oiieund, and dejiresscd lo rlio same extant at ttic olher. TLo vctoi'ily wlUi 
wblrli the tmvcllint; wave moved wiu found lo difpcud entirely on iliu rieptb 
of tliB water. 






In addition lo a conslnnt velocity, Ibbt wave hns a 
drawing ofwlilch was cxhiljired by the iimlior. And a 
rirnimstBiirc was, thai lis form lorrcsporidL-d exactly wlili the form oi lum 

wliloh hu hud prevlonsly. and Irom allo^lhcr dllTorcnt eonfldcratioii^, ■.■•••]■ 
Btraitud as the form of Iciiat resislnnee. Uareovcr. ho foond tlmt wli.ir Ue 
bad eudcarorcd to dofti euiitttueilns that nirin,~~vii., move ihe [>iii'iii'I<::.ur 
wnWr gradually out of the wny, from one iw^llltin of ri-hi io iinoilier, ^ibu 
lAveUInK wave also did; for on cloncly obBervlng ihc ";itir in itifexpal- 
mentol trough under the action of Rucb a wave, bo oIi^itvci! [but li linKl 
ovei7 particle of water over which it passed out oi 
Mother place, and there left It porftcily at rcBt In tlic Irawlllng % 
thoretbiD, as In ordinary waves, the pnnlcln of wnicr composing 1^^ 
contitiaally bolna rtplaeed iiyoibcrs, while the ware UBulfadvnnoed *" 
■ppantnt ebanijn, Tbo (l)rc|$uliig fiuij coavluevd tbc auiliur th 
of bow wlik'h he had ailoptcd, nnd uhlch linn slnrc been called tho '' 
ftirni," was nnnlocoui and coulbrmublo to the niiiurv of viaicr and of «q 

Llho ninny nthers, the nnlhor at firel lhou;;1it that Ibe stem oTn 1^ 
ouicht to bv of Ibu sama form ns the bow ; tiut ibnui;h[ it proper to ]M 
tako It icrlei of ex|ierlmenti>, with llic view of lucertaluiQi; what lu^[ 
when a bolo In tbc wnior bod to bo fllicd up. Wbcrv did the wattrjl 
fllM It mme from 7 and how did It come? He flrst Ibund thai lh« lii 
made in tbe water had no ivnilmiry lo travel with nn Independent ij 
of In own, but moved Jail »» thst, and only oa f^t, as Ibe liody wbtt 
diic«d it. He (ben discoveivd IbM tho eurrcntsof wnicr ruohlng Inn, 
■ boltow, from dllTertint dlm-tlons, mci, and producud a wave, whlel 
nJtvd llie " following wave," or tlie "rcflllln((" or "rcploclnB wart^^H 
which «lway« moved with the rcloclty of the ship, and hod notblnjE »™ 
with the depth of the wnler. The " Ibllowlug wave " also repealed (I ' 
an cndbwi aorius astern of the vetsel. Tlio nuihor expiabied tha ' 
of Ibis wnverciinlrwl rhal tho Btem of tho fWp rtiouW \ie tormcft 
tiinv, and aliowc^ bow Ibis filcl was npvHcd li\ ax 
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Ttic MKhor mlcht he asknl, revwtlng to ihc wnvs at tho bow, What 
■ i iimc of Ihti wntiT Bt tlin Irfiw, siijipiiKliit,' Ii« ilrniiifnl the Iwrnt fantPr than 
I'll iiaur rauld ^preail Itself? The niuwcr wa»: Wirh only a moilKrale 
! -iiT ni iJlmtiiipojnl ilie Niot muld noi Ijc mnile loiriivcl lairtw; bui tr ho 
ii.iJ fore* Pnimifh lo rum)>i-l II to jm In Piillo of tht wwi-r. liio wnti-r would 
ri>.i' up nnd ncaiii) on Imlli tiiilcv nl the boat until tho loaJ hnil pnirieil, anil 
tlii^ii Ihll down Into ihc hole left lietiind n. In a Bhallow ouinl In Seoitiad, 
u hrrc [he rarrler-wiivc travellod only levcn miles an hour. h« had ntmponod 
a Ik>bI to )^ ten miles, and iiu (bund that liie water not oniy rate up, but 
lifted tba btHU Triib It, hi iliat iho drew Ic<a water thnn bFroK, and nctodliy 
n-pnt easier at ten milca an liour tlian at Ore. Had not railways nrnie into 
ti'-lilon Just Bl tlio Hint', tiiu rounlrj- would hnvo botn cotpiwI with Uttlo 
iniuiefat, and peopiB would baro been riding on tho lopaof tiuxe wavea In 
nil uiuicr and clienper modu than by any other monna then known. 

After expinlntng lire different remilin which are EomEtliueB oUnlned HI 
thnls In the Thamoe, owing to the Teiorlties of the Iravelllns-wnyD voryinff 
nith the di^ptht of iha water, the aalhor described tho bent means of ob- 
Kcrving IliH ware on rivers and other like phiecg, and then ptorccdcil to Iho 
nprillmllonoriiomcor theprineiplcB belbro inlit down to prnetlco. Ffmt.bo 
i-Bkl It was D dcllghtl^il cireumElanco that the wive-princ]|rie did not nieildlo 
nt all with tlie fbrm of a shlp'B midship section, bat IcR (he condni'ior 
eiitlnly fma to adopt any Torm of neetlon he pleased. Next, it did not tlo 
hJni down w any proportion of depth to breaitth. Il was, therefore, a pins- 
[i<- Thin|!> 'nd rould l>e applied to any ipmeral fbnn of Eljlp whatever. Thu 
rliipil and most Important propoeition waa, that tho wnTo-Iine prcBerlbed tho 
vMiPt IcnKth of ship for every speed at which you wi«h a ship to uo, and 
rN|<ltilas«hy a Ionic "blp la Indispensable to speed. To ira six mllcii an 
' I ;ir,]roar vessel mn«t lie nt least 30 feet Iouk; for elRht miles an hour, S^ 
' 1 1 Ion;; IVir loi miles, 70 feet; fOr twelve miles, 100 Ibet; for fifteen, LIOj 

.rciKhiom, 900; fbr twenty, 300; tor iwcnty-flve, iOO; and for thhiy, 900. 
I lie nntlior had himself tried to obtain higher velocities than these irilh 
shorter vessels; and ho had got them, bat at snrh a fearful waKie of power 
ihal IE was iosBnliy and folly not to lenKllicn the vc«sole fur iho parinso. 
The wave-line theory also told you ihnt the kngth of the bow should lie to 
Tliiit of tho niD as 3 lo 2. Tho I'BUHe of this wm explained. 

The lines of the Groat Easiam, tho auiboi' said, were neiilicr more nor 
Ic's than an exact eopy of the wuve'llnes. The length of Iho bow wiis Xn 
feet; the leni^tbof the mn, SM; and having got this length of enti'anro and 
run, and IV«llng that more capacity wa< wanted, it was of no nao lenRthen- 
iiig the bow or the mn, because there was already provish>D for greater upeeil 
ilinii ihe Qfteen miles an hour which Ihe power to be put into her could be 
ctpcctcd iukIvc; liO fiwl of parnllel l-xly vicre theiufore pnl Inin horamid- 
ii\i{pt. The great ahip migfai bo of leas flnc-Unea and adll go with tho samo 

vl<H-iQ-. 

There was a very vahinhla conclnsion tor practlcol shlp-hulfdcm to bo 
ilmwn, Jndepeiidcnily of what hiul liecn stntiul about Iho lines. Il wua this: 
Ti.nf iir<,[H"rilonale ^en;,^h and hrcndth wcte not nwDSMirv uc all for a fui^t 
L , .-.I tr wii- Mil necessury tbr a ftist venwl that sho tbould lie a 

' ■■•■t In pniporiinn to her slico. The author had taken vessels on 
' (irfnefple two hundred feet lone, and had them miul 
' iilih, and u lo»K»ii'>er were two buuilTvAfttiAiVtitA^.wA'^n& 
lklMnmllu»unbwH,»uVi """* 
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itt>iiLtTotocll;'"iih «|£iven power. Furthor' Itip resbtanw which a 
experlcnnw IVain ilie mli'klni; of wmiar lo the shin wns n iiio»t Itinnidi 
ctnitHnt of tior wtiolcrcHlsMDro; and in^caiiu" velocity in pnipurtlon Ic 
would bv KDI uDtof a veftei wbk'b was sliortvr tliui ■iiolher, nnil t 
lironilFr niid ileepur thnn miullicr, providing lanKth eoou^li fur t1i« Tl 
aiiiuHl m were Bot at Etarting. 

It was iha duly of Iha aalbor, ItowoTor, to say a word or two on Ihe bli 
tory or the sabJecC, and tlio dcirrfo or novelty or noii-uovelty to whlilkaj 
ptvtcndud. And be bcyaii wiih auyins tliitl ba did not claim lo be tlw li 
Tontor of hollow bovra. Tbcy hiul oxlsiod a« Tar back as ho taulA t 
n DHvli^tlon. When be had first discovered wbst he beliovod U 
I principles of nature whiih bore on (hla BubJeRt, be felt that Ibo fbnn of * 
bl wlilch nccorled wilh Ihem rould not be Quw, and be ae 
11 clUBU of vessels. He found proofs immediately; eo many, that ImM 
■tpal*h«<] that the liooki and treatloea on naval archltcclurB hod ni 
itotn to do nothing but make hollow bows nnm tlic beginning. He il 
[ that It must bare bean impo^lble for barbarous men la hiivc nrnito ■ i 
* tXHit from two flat planks wilboni forming such a bow, liut tlii^ old lonniRBl 
laws had eompeiled buildera lo make ships of Ibc grenlcsl possible I'apndlr T 
eompaiiblo wlih certain measurements. Hence llii; liluff li.ni- wiib mmle I 
When, during Iho wars, we capiurv'il Si^iiiiirfli shipt M 
pTtratrora with fine and often hollow lines lielow, — vessel- wLlch 
admirably under their original trim, Invrbliih tbey wereitown by thesti 
> we Tn«arJablj tbutid tboi ibey proved but dull aailera In onr hands, s 
imiloubtedly to tbe fad IIihC we not only overloaded tliem with vi _' 
tdmined ihcm nearer lo an oven keel, and so bronf;hl the lilulT uppw ■ 
[ of tlielf bow« down Into the water. The bvala of Ibc London waM 
ntuslrBtt-d the snmi' principle. 

The anthtir concluded by stating that the rapid advancemi 
In tho wave prinHple was owing very mnch lo the KrllJAh Assoclatlg 
tbff Advannmcnl of Science, which bud placed nl bis ditposnl larea ti 
! Ibr tht proBi'cuilou of sciintlflc reBpnrc'hcs into II ' 
TMFtiubleil lilin lo publish to the world ihu progress whleh he <vn« tnal 
In the luvesil^ailoD. 

KEW UCTHOD OP CLEAKIXG THE BOTTOIIS OF IRON 

A new and novel tnctliod of clcnniiitt 'bo boltoniB of iron ve 
BUnwwnilly put iu opcrnllon by Captain K. P. Dyker, of New Totk t 
Iho appanilli^ eonslsts of bloeks, each formed of tbrra pleivs of roric-41 
I mnd one of whlln-wood, lirmly Lolled togciher. On iliu piece of ill. 
1 an fkiUmed nine knives, or scrajicrs, six of which run panUteil ri 
Qia Una of the vessel, and the remaining Ibr^ am placed at rlghl ■ 
'Hi Others. Ropes pass through these blocks, which latter ma; K 
Dd M lo be of uny rcquinMl len)|tb. To lengthen them 11 is oi ' 
' lo shackle on oihen. The block that romi» tu contact with Ibo Ij 
b thicker than thi> othcm, so that It may roach that portloaa 

' 'I ihc thinner bioi'ks wonid not. The blocks of a 
le depth of kecJ of Iho vcsw] which is lo he cleaned. 
10 operation of cleSininK an Iron brig of aliout two hundred loot I* 1| 
" d bX Iho New York Oi»|ii>rrn'(i[ Adatrli. 
t,ot oltflilaeii incbea la \au 
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seren inches in thickness; tho keel block bcin*];: juRt donblc this size. Tlio 
blocks were cast ovcrbonnJ, and tho rope whicli was Attached to them was 
passed oronnd the bow and underneatli tho bottom of the vessel, and by 
hualing upon the ropes alternately tho scraping brought off a large quantity 
of din. 

Five men were employed in tho operation, which seemed qnite easy. 
The pressure of the water kept the blocks dose to the vessel's side, while 
the lightness of the materials added maoh to the rapidity with whicli tho 
apparatus peribrmed the work. As rapidly as the part of the vessel on 
which the apparatus was employed was cleaned, the men moved a few 
inches aft, until the whole bottom was thorou<^hly scraped. When the 
sharp carves of the vessel's lines interfere with the use of the blocks, a 
peculiar-shaped scraper, fitted to a long polo, is used, and, being floated also 
by oork, the work is comparatively easy and rapid. 

BEACIirNG THE GREAT EASTERN. 

The operation of cleaning the iwttom of the Great Eastern has been per- 
formed by placing her upon a " gridiron," or framework of timber, on tho 
beach at Milford Haven, England. The arrangement of this construction 
is described as follows in the London Times : 

Tho beach, to the distance of five hundred and fifty feet, has l)een exca- 
vated and levelled to within a few feet of low-water mark at spring tides, 
which at high water will give a depth of twenty-five to twenty-seven feet. 
The t>caching-place itself is composed of two "grids," fifty yards distant 
trom each other. Each grid is one iiundred and fifty feet long, constructed 
of forty strong transverse " baulks," or bciims, of forty-five, thirty-five, 
thirty, and twenty -five feet long by thirteen inches square. They are laid 
down in four lots, ten of each length, with an interval l>etween each beam 
of three feet: Each baulk of timber is firmly fixed in its place by three 
iron-shod piles, of from three to four feet long. The longest of these lots is 
laid nearest amidships, and the rest according to their length, thus tapering 
off to the stem and stem, so as in some degree to correspond with the l>eam 
of that part of the ship that will be immediately above them. Two " dol- 
phins," thirty feet in height, made of four baulks, each thirteen inches 
square, firmly clamped and bolted together, strongly supported by back and 
diagonal struts, have t)een driven in at al)out three hundred feet apart. 

These are for the ship's sido to lie against, as well as to act as guides in the 
actual operation of beaching. One of these dolphins will be Just forward 
of the starboard sponson, and the other near her starlK)ard quarter. These, 
together with the mooring tackle and other necessary gear, all of which are 
provided, will keep the vessel in her position. Tlie Great EaMern lieing six 
hundred and fifty feet long, it will thus follow that when in position she will 
be supported for five hundred and fifty feet of her length; viz., three hun- 
dred on the two grids, and two hundred and fifty on the Ievelie<l Iwach, 
leaving only fifty feet of her l)ow and stem projecting beyond the timbers 
and excavations. The whole structure lias been made at the expense of the 
South Wales Railway Company, and will cost upwards of one thousand 
pounds. 

IRON-PLATED SHIPS. 

The first steel-plated frigate, constructed by tho ¥TCTVc\i ^N^nvink^s.wX.^'^ 
laancbed in September last. She is called Ijol Gloire, «si!(\. N& ^ iivm£« 
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<«nt »o»e1, ■oTcntj-'fcrcn motns Ionic ami slxtwn mcinvi lurjto — 
dial and Httr kv ftlX>'-o"< i^' Kntrllali. Har aH[«i-t l<) iTniKwti 
acTurity of bur liuisa unil li.r tho miiHa of bur iron culnut, At i 
ot IXI ini-lTOi — I>mi:l7 »ix ltd — abovu lliu wnlBr, alio iinaeiiM 
of ihirQ'-ltiur tpiiu at the mosl puwerful cITua; On tilts funicUllB, CWota 
rsiig« pieces; on Ilia qoiirler-dcck, an iron redoubt lo protont' her q 
nuuiilcr at his post darinK tbi' actioiL The redairiH] masia and wide 11 
indiuco that the veMcl it not intendoJ to j{o m ■ dinance from onr p 
but tliul she ia mado for opcmtloni In the mat where hanoafunf 
graal ditferenn'S of European policy will i>o wtttlnl. Tlio fri|nlo liM li 
tbriM lo sea, and it maf now be said Ibal the lias ifurioiKly termlaaMAH 
trisii. lo caim wcuthtir she parts the water witlmul shock, «h1 it.fl ~ 
•ImiHLt be uld without foam, showing thcrpby huw iicrfui-lly bis pn| 
tli>na hiiv« beou nincclved. Ber speed, rnisf urctl on a lixed boiis of m 
dglit kllometiea, reached UjV ^oln, whitb i» )lio Hne«t result orer mm 
laluDd in a ahlp-of-war. In a ten hoara' trip her average rale wm I9J 
knot! with nil hurllruii lighted, and II knoti wlib half her nnii. In km 
tea ahe lirtiut-vd perfectly. She pitilics very ^nily. uiiil rallswhliaRi 
Ivlly tliuc leaves nuthiii); to be desired. — iUoiulear dc la I'lullr. 

THE FASTEST STEAMDOAT- BUNKING OX UECORD. 
On the 13th of Oiriolier, Che steamboat Daniel Dme mivle Ibo trip tutvi 
New Vorknn'l AlhanylnBixhouraandflriyniltiutu, with Hve tattdlmci^i 
QlfalnKt 11 bend wind. The disiantoon the lIudMoii Itlvcr rontc becwaiK.r 
■WD ploi-cit Is coimldereil to bo one hundred and fifty miles; nad If W> ill 
ten minnte-i fur eovh of the landings, — they havln;; to bu made on & 
ildw of the river, — the actual runnintf lime will be six hours, uud tbo lit 
age *peed twcnly-flve miles per hour. This Is ei|uul tu luiuniotlttB raiiati 
and thp HutoBl orean stcnmers, In the earnest wetillicr, do not cUBie Wo 
eight milea per hourof ihio figure. — Sdndific Aiutricaii, ■ 

isoK snirs. 

A roneres* of the most eminent shlp-bnilden and miTnl ari-hltecti 
Great Urltoln uucmlitcd in Iximlan, in April. ISiiO, — Sir Jubn I^u:ltlM){l 
In the ehair, —for Uic purptuo of dlscusHlux diiroreni point* of innfM 
Ibalr profession. -■ 

One of the most Important tnpira broneht forward wn> the coMUnMI 
of lion sbipt, and tUo Ibllowtaic is an alutriut of the discussion wbleh tl 
plwe on the sati]<>ci. Mr. William Fnlrbaim stated that be bod bMSJ 
gntiul for a period of fony years In various works conneited wllk fr«^ 
IH application fur sblp-buildlnic purposes. About tlHrty years Hgv,'l<l4i 
JuuitliHi wlih the Mesan. LaJrd. of Birkenhead, he found by iiumiiwMJ 
perlments that vcssehi mnde of Inni would be eapiiblc of norv nMM 
llirhli-r. and belter calculated for a lai^e oarj;n,thnn tluitier-halU vMd 
Uwiini. Lolid and biroself then commenced liulldinc iron vessebt on • H 
scale, and from 181S nntll 1816 upwanbi of one hundred fim-du* 4 
were produced. When first eonsinicieil, Iron vessels hod many AM 
Itrmt IniproreraenW bHd since taken plnce, but much remained to tW M 
years ibis eloas of veH>«lH hud been ronsinmed very long, lBf4t 
|li;ti>'« tbuiD line litien and InrreuHi i licir carry lUi; vuwer; Imt IlinllJI^ 
iof JengUi liad been oblatncd at an exputwj at i^u: mvuefaVP 
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Blijp. In man; cues the leni;ih of Iran resael« vium cl([Iit or nine times ihot 
of Ibc beam, and altliough he did naL my lliai »uvb hud jel obinincd their 
muiiDDDi kngih. jut the mode or cuiulruction was callable of inach Im- 
proTemenu He *«>ured tbcm tbal tiuucIi In a roUinj; soo, or stranded on a 
lee-<hare, «eic govemed by Ihe tarns lairii uf [ruBSverte glrain as hollovr 
Iron beama, like the Britannia tnbular bridK^i liuncc asfalp tould not b« 
Immbened vlth Impuuily without adding to its depib or [be sectional ana 
of the plates Id the middle. An Iron ahip gf the ordlnacy conslrDclion — 
30U reel Ions, 411 feet beam, and 361 (^( deep — was inadequately designed 
to ictJKt siralni when treated as a simple bvain; and a ahlp nan likeatlni- 
ple beani whan supported BE each end by wnve*. or when, rising on ttte crest 
of a wave. It was lupporlod on the centre with the mem and iiem panlallr 
suspended. In tbew positions an Iron ship nndorwent, aitematoly, a strain 
of compretsLun and a strain of tension along the whole section of the ileek, 
romspondlnK with equal strains along the keel. Snch a vessel conid make 
■ nnmliur of voyages at sea, because It was there sustained In a niea«nr« b; 
the water: but when driven upon a rock, with its bow and siem suspended, 
il woald bnak In two, owlnii to the InsofltclcDt mode of canslnictlng the 
decks, An iron ship of the foregoing dimensions, as usually constracled 
and triad by Ihe twam formuiie ir = (<i il r -^ J), would be broken asunder 
if tried with a weight of nine hundred and sixty lonii suspendod fnini baw 
and atcm. But If the dvck-lieams were <!overcd with Iran plates thronifhont 
Ihe whole length on encb side of ihe batchwaj-, so as to render Ihe deck urea 
equal to that of the bottom, wesbouldhave nearly twice the Strength. lie next 
consfdeicd the displacement of such a vessel in tons, and found the atrenoth 
far tram satiiifRctory. When kiaded to a depth of eighteen feet, the displace- 
ment was about one hundred and sui-enty-soveii thuusand cubic feul — equlr- 
alvnl to Ave thousand Ions for the ship and cargo. If we considered thia 
wcltthi uniformly distributed, and compared 11 with theslrength delenuined, 
we have a load uniformly illstclbutcJofflvciboasand tons added to Ehatofth* 
bmikinf! weight of ibo metal in the vessel, which would leave a dcflclency of 
(irengtb o|ual to one thousand one hundred and sixty tons; so lljnl, If laid 
high and dry on a nxk at the centre, it would break with foui^finhs o( the 
load which 11 carried. These wen extreme cases, bat ships should be built 
for th«m if possible. There hail been ImprovemcntA Inlrodueed recently In 
Irutt rettsels, still they wens all too weak In the decks. These, he argued, 
should Iw so Etrenglhened as to be equal to the keel, and thns provide ■ 
marsin of strength for every contingency, Ilo recommended Iho addition 
of two longitudinal stringers, running one on each side of the keel; the cov- 
•rlNK of Ihe crass-bearers uf the upper deck with iron stringer plates, thlck- 
•sl towanls the middle; also two cellular rectangular stringers — one on 
eacfa side of ihe hatchway — all mnnhig the whole length of the ship. lie 
■Isn argacd the Importance of using the bem qaallly of metal. No plates 
shuuM be omployod ttiat wen incapable of withstanding a tenaile strain at 
twwDty tons per sqnare inch. 

Mr. J. Scott Eustell pointed out varlons Improvements which he had 
carried out, especially with relation to water-tight bnlkhcads. These were 
a source of great strength to Iron vessels, us they were placed Inside the 
■hl|i; and even if a colllskin took place, and the ship was cut through, Ibey 
would save It from sinking. Twelve yeota ago he bnllt a veuel 
iuU;liLb« thvwaUwd at all IxiIkJioads, atid cnlttely dWenwAot trun**. 
^_ ^-. -t. _ .... ^ rcquirwl lu 1» ewcvitteWs ' 
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curted kweb or Iron eoTapletel; thronKb it, in aoinc raret juuslng thronEb 
tho bulwark), oiiil someliinM avoiding lliem. 

Mr. Biutilo (Burvoyor of Lloyd"* Rcgisitr) niiid ho should like to hctf 
BomethinK from Mr Russell on lb? snlijuil or riveu. 

Ur. Bnasell nuld that was a most ImporUat matter in Ihe conetniction of 
Iron »hip«. Ho hnd recently inspected a vtuwl recumetl from b vojup!, ami 
found that the bunds or at least one thooHBtid rivets were off. Row ihey 
came off wiu a mystery to bim ; but he Knre it rery modest rap with n 
hamraor, and one of tbo rivotfl dropped out. Ho had adopted llie system of 
conical riTstinic, which be found to answer roiy well, as, when the head wa* 
gone, IhrrivetwoB perfectly water-llj^hl. 

■ Ur. Napier (of GIbskqw) observed that ho did not opproTO of the tubahir 
tjBIBin adTocated by Mr. FaJrbab-n ; and it most be remembered ibat a sta- 
tionary tubnlar iron bridi^ had not to contend with Ihe constant Blraln of 
tbfl aaa. Many and conflicting opinions prevailed u to the best form of Ihfl 
keot; tome wore for having it fiat, otli«ra sharp — and perhaps both wira 
rlRbt (Laughter.} For bis own part, he did not build a vcasel M k<> <"> 
the rocks; but if she were taken there bo coold not help it. If they could 
posslt>ly anivo at the absolute brei^ing power of the aea which an Iron 
veBBcl woold bear, It wonld bo a ktuu discovery. He agreed with Mr. Scott 
Siusell, Ihat It was not in the power of man to buitd a ^blp which would be 
bblo to boar up a)(aln>l the breaking power which the Haj/al Chnrier enuoun- 
torod as the no went ovijr Iter hroudsiac. 

Mr. Fuirbi^ni again addressed tho meeting, expressing his opinion thai 
Iron ship-building was at preacnt in a transition sliite. Tla-y required to 
bavB botlor and stronger plates; and if owners wonid only glvo a fair ptite 
for their vessels, many cnlMlrophM which reanlicd from the use of bad Iron 
might bo nrvrtod. 
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In a paper presented by Mr, Falrbalm to the British Association fbr IW, 
tlw author detailed Ihe results of a set of cxperlmeuls, haviuy for their 
olfjoct the determining of matters with which the public are Intimately ccn- 
cvmed, vlx., the efflcacy of (finlera eopportlng bridge* over which railwajr 
tralni ate constantly pnsalng. It it well known that Iron, whether In Oa 
ihapc of railway axlos or Kirdcts, after undergoing for a icnglh of lima a 
continuod vibratory or hammering ncllon, assumes a different mole«nIar 
Btractare,and, though porfocllyealcienl In the flrsl instance, becomes liriltk^ 
and nn Ioniser capable of snsulnlng Ihe loads to which il may 1w RnlijeclnL 
Ur. FairtiBira slated thai the pmclicnl concluHion to which bis cxpurimeaia, 
•o f^ as they had at present gone, wonld lead, was, that a railway girddr 

t bridge would. Irrespective of other cuuscs, lasl a hundred and fifty y«»n, J 
IMPROTEMF.NT IN THE fiTEAM-ENGIKE. I 

^ An improvement In ihe construction of Blcam-englnos recently devbed 

kand patented by Richard Borton, of Troy, N, V., has fOr Its oljiert, firel, » 
onablo a slcaih-fltistlne having a long cyllndur, and conscquenliy a lonf 
itroko of pii ion, lo be broniEht wllhin n comparaiircly Email !piicc; and. | 
seranit, to enable (wo complete revolutions ot ttio vr«»'« (.\irfv vo X« 'ti^_ 
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W4 by the atroke of the jiMan bnck and Torlb. The in»(mtlon Mnti«t» 
ill ixinnerlins ibe plsmn-nnl and rroiik of an eu^fne b.rmeBiiBof a synum of 
toi^lea uid oonnectln^^^^a, applleil mid ammjccd in u peculiar laitnner, 
whi^rcbjr (bo aboTc objeru an: accnmpliiEhed, Bnil au en^no posacolng 
—prrlor qotiililei fur driving ihe Bcrcw^prnpctlcr is obialood. 

^^ ERICSSON'S CALOIUC ENGIXG. 

' Tfie ■ppllcibllllr' of Ericison's caloric engines for all bnl s very Tuwof tlie 
ttHinannd tiaea fbrirblch power li required, has within lbs past few years 
l-i<cn BulDclenllj demonstrated, and the liilrodui^tlon and line of tbem la no 
kinder a m&lter of experiment. More than Ktq hundred of these enf^iies^ 
TBryIng in dimensions of cylinder from 6 to 33 laches — are now in atio- 
cTstful opemUon In diObrent parts of the countiy. Many of thene aro 
einploynl as domratic motora tn pumping vater. A lurffe iiatnher, chiefly 
IS-ini^ eyilndeni, arc peiibrmina a similar office at railway atallons. Hr. 
Vibbard. IbO General Superinlondent of the New York tintrsl Kallroad, 



after having had Hve of these e 
niunth*. raporti offlclolly, over his sienal 
IwrTann *n " Incredible" amount of luboi 
rouauioed," One of Uiom, at the Jordan ai 
of (bur men, at an expense of ^^u of oi 
^sFan& MAllun duct the labor of Bvu men, 
nmklng a sarlnu of over tlSO per niontli 
" In use Ihii enelDes at nil stations where w 
tirrs by pumping." An enirino of the » 



use at wnier^tatlons for novcral 
re as suporinteDdent, tliat thej 
" for llie small quantity nf fuel 
tluQ, he says, performs the labor 
t cent per hour; and one at Um 
il ncoBlgrulaven centB pcrdnji 
" We hare decided." he aays, 
are compelled to supply locomo- 
; aim at the Ncwmorlicl alatlon, 
le New Jersey Central RallnMd, nSsai thirty-three thousand ^lons or 
KatKt SI the cost of leas than niiiu cents a day, or flny-threo cent* for six 
days, as appears from the certlBcaleof Mr. Overton, road-muster. 

For driving prinllng.picsses, the catotic eni^ua bos been foand equally 
n^«rut. Fifteen daily newspapers In Cho United Suua ara now printed by 
it, and we need luil add that a dally paper mils for a motor that Is emnomi- 
caI, flRldent, and In all respects reliable. Tho engines thus employed on of 
18 inch and S^-lnch cyllndcn. 

Engines of 21-lncb and 33-inch cylinders are usad In raising grain at rail- 
way nations, and merchandise la large slorcn ; In pnivcriilng quarli, apllt- 
tlnj; leather, propelling sewing-machines, pnlping and bulling coffee, einniDg 
collun, and crashing sugar.eane. 

'11)0 3t-inch engine has also been PBccoufolly applied for »b[p«' uses, fa 
pumping, loading, and discharging cargotw, warping ship, handling th* 
anrhw, and for many other pnrposoa now calling fur mannal latMr. 

Uany engines have been aent to Cuba, ivhero they have been suceeMnilljr 
applied to TOriouB a^n. And within a rvccnc period an order has been. 
l-f>ucd by the governor Ibrbidding the erutloti of any other kUul of engiON 
in (be dly of Havana, or In any town on Ibe island. 

][ Is found that, with every Inciease ofdlnienklon, the power of tbe engine 
j,^ inor^i than proportionately incrensed ; and while the engine bus been from 
lime to lime enhMpcd from to 8. U, 18, 21, and 3-i-iui-ii cylinder with eom- 
7>lcle pracllnl sucress, there Is no reason to believe that the 4S or 00-Uieli 
cvllndur will expresa ihu limit of available ai;d economical i^«qt. 
' iltOMjrliiat tbk limit Is not yet aacctlalncA, mAQalL»n>wAw 
' ftU bwi uol btniu fljipruximuii^d. 
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28 ANNUAL OP SCIKNTtFIC IHaCOVERT. 

SeroralorthelnrgcstmBcIiine-shopaiii thpUnitrf States lire nm 
In Iho mniiDfarlare of ttieao engines, nnder licGnnCB from the 
Among ihesc we mn.T Tni^nilnn (he ettabllgbniBnts or I. P. Uorris ft Co. 
PbOkdelpliia ; [he Newark Uachine Co., of Newurk, N. J. ; Clure Braih( 
of Behenectndr, and William Eidd £ Co., of Ro(;lKo>[er, New Torii; 
Noime & Carj'l, of Doslon. Hr.Jahn B. KUrblni; has establiBbed m ft d uw J 
agen<7 forlhe engine in New York Cll;, wberc he sells machlDCS of bbomi 
maonnicnire, and Ihwe of IhD manufuclnre of other licensees. 

IllRbm an aetorjnatlrelolhe caloric eniclne to state Ih at the elatm* IlUkI 
■ra made Ibr It of entire saTety and prvat n^nomy- seem to be nbundanil^ 
■oatalned by rotnpeient leitlmony; itnd «c do nut forget Ihnt tbo only «>m- 
petent tMtlmonr in the case 1> that or men who have ibcm::elves etuplorod 
the engines, or walehod tliem diligently and Intelligently In Iho actual ptr- 
fbrmHnco of their offlcea. Snch testimony is that of Promisor Ueniy, ~ 
dally mode to the Lltrhthonse Board, to the practical operation of 
Miotic entclne In Its application to Daboll's foR whistle, or tnimpel. R^ 
uyi: "It [tha eulorlc en^ne) ii very simple in construction, eually J»t 
In operatioii ; - - - easity worked, and not liable to ^t oat of order- 
quantity of fuel required to supply the necosHary ninoant of motive poirar M 
loo ■tnoll to be conBldered nn Iicid of Imponnnce. The furnace holds al 
a peck of roal, and no aiidltion to the Are wm made ilarinK the time 
committeo wnl making tbe cxamlnntlon, ihoiiKh the engine was coiistHl 
In motion Toi ncvcnil hours. But Ilio prupenics wblrh moro piuiJcalnQC 
reoomtnend It for the purpose of signals are, that it offers not the leaat ' " 
gerofcxplOBlon, and no water is ivqalred for Its operation." 
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LBNOIE'S UAS-ENGtSK. 



The machine In question somewhat resembles an ordinary : _^ 

but its motive power la oliinlned by the combagiion of the ordinary Ulna 
Hating gus, mixvd with atmospiierlc air. In certain proportiiMia, thi* nd 
tar« b explosive, af gas-engineers well know. But In Lenoir's macbilM I 
detonating proportion of tno volumes of gas to one of air la avoided, ■ 
lbs blt;hul combination allowed Ib otto of Rna to nine of air. Deddta, ■ 
two are not brougbt into contact till they have entered tbe cylinder, 'WU 
they >ro Ignited by a spark from a little RiihmkorfT apparatus, and Ihedl 
tailmi of the gases (brres the piston forward with great fotre. WbMl 
pUtou mch» thecnit of the cylinder. It lacarrial back a little way bf* 
moiiienluni of the fly-wht.<el, opening n valve at the same time, and adH 
ting another supply of hydrogen sod air, which is Ignited by an elvM 
•park, and so tlie altemato motion is established. The whole macfalli« 
aimple and beautiful, and tbe only qaeeiloa as to Its utility seems to be t 
Tory Important one of economy. 

On this point U. Lenoir nates, (1), that tbe prime cost of bis madhM 
only about half thai of a steam-engine of the same power; and, 13), that M 
In Ining street gas, nl tbe rate of Si.QO per thousand feet, tbe aavlnfc oTAl 
l» compaml with the steam-engine. Is at least flfty per cent., and that ril 
tope to ohtaia tbe non-illuminating gas, which -wiU aiw'sw tt« ijakvok ]j 

tvell, at one-si\lh of this ptlco loeiitioiici, Ouo iVi-BA-iMtta-Bs o^ 
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li shared by U. Lenoir's, tIz., Ml the 
be conrcncJ inio powor. IT ilicre was notUfHK to lifndcr tbe oomploio 
cxpaiisiou of tbo KBHtw, tlie lempcrutura of ilio expuidod j^ would lio as 
low OS Iwforu the runiliiistlaui bat, atiw a (iuIald point of dJlatatluii is 
mu'lied, tliu ex]>nuslvc Torce left is not sufilcleni to move the plitton, aud tlie 
Bir luiul llicn be lurued into llio nnuui-pipe, tUongtl still voir hij^hlf liuated. 
On tbe olIiLT baud, Iberu »m several advaDtages daimed. Besides tliu low 
pclniB i3»t Bad alleged eCDuomy of fuel, there la n great saving froni tha 
I'acIUij' of starting ibe niacliine In an Instant — cenaln!; a Torj grca^advaa- 
(uCCi considcrioK llio losHof time and fuel BtlendaDt upua raising stcitm. 
Then Uioro Is constderatile expooso Involved In slopploK a sluani-eti^nc, 
which is ohviawd'herei Che combascloQ in Lenoir's en^iuo being slopped 
hutantaueousif by the tuming of a button. 



The anlhor ndvcrtcil to the mcnns hitherto adapted for testing bollera. 
Fint, That by sleoni pressure, which givi^ no ccrloin iudicatlan whether 
cuuln bn> not taken place nador its inllucnce, so that a boiler so tested may 
sulMttiuemly exploite whun worked ai (he satne or oven a somewhat less 
degree of prcsauru. He trusted that this highly reprebenaihio praetlco had 
biten wholly abandoned. Second, Thnt by hydrantic pressure obtained by a 
rorrc-pump, which does not affunl an absolutely reliable proof that the boiler 
liai passed (hu ordeal without iujuiy. and, moreover, requires a special appa- 
ratus. TliD plan wbleh had been adopted by the author for two fears pant, 
with perfect success, was free from the olfjcctloDa which applied to tha 
atxiTc, and is as follows: The boiler Is entirely filled wiih water, then a 
brisk Ore Is made Id or under It. Wben the water has thereby been wamcd 
a llllle, say lu 70' or 90° Fahrouholt, (be safety-valve la loaded (o the prca- 
ciire Dp to wblcb tbu boiler Is to be tested. Bourdon's or other prrosuro 
iiidicnior Is then constantly observed; and ir the pressure occasioned by tha 
expansion of the tvator tuiTeases coollnuously up lo tbe tosilnff pressure, 
wilbonl sadden stoppage or dimiuutlon, Ic may be safely luferrod that tbe 
l>oll«r bus stood it wiiboal strain or incipient rupture. 

In the trbils made by the author, the pressure rose IVom zero to sixty-two 
pound* on the «|uarc hich in Bvo minutes. The facility of proving a boiler 
by tills method was so great, that be trusted that owners would be Induced 
to make those periodical tests, without which i^lul experience had shown that 
no boiler abould be trusted. — Xealon'i ( LatJun] Joanial. 



TDK GAUGE OF BAIL WAYS. 

llw London Enpi'i/rr says that e.ipcrience has demonstrated a 
Cuuge lo be decidedly superior to n brand gauge for railways. Tbe 
trquired lo Work Ihcin is mneh less, broad gauge roads requiring ( 
and arriatces of CKcesslve weltcht. The brood ^aajie ooceasItaieB 
axle*, which Increase tlio llablllly of one wheel (o run ahead 
aa the same axle, lo which there Is a tendency on all roads, and 
^iMdl binding' of tjic nrtiocis between the tnili, \t \% vcttcc^^ 
^||M ihe itaimw iptuge u^rds sufficient si>iuo ful iIlu bi:vw\«n <stit 
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THK COSTINUOIIS KAIL. 



Our rMders are ninire Ihnt a cniitinuou!! or compnond Tall 
Mme yem emploj^ on vHrious roilwnrs; ilist it has raadu 
ImproTed, tmootb, and miT-ridlnB trtuk, wlien ncir, at leut, and Ibat H H 
■tin lan^l; mod on (he KeirTark Central and other Ihiea. But Ibe gonciA 
ImpTMdkin la, Ihal It has not proved remarfcably succceBruI, " 
not deddodl; tbltnl. A very brier review of the history of contlnttooB lafM^ 
howerw, snd of thu circa mEtanccs of AmerirHa roads, will show that Htt 
plan k a deeided improTcmenl in every par(lcn]]ir ; tbat its flrat 
renewala, and the repairs of (he rolling stock carried bv It, an macb Ibm 
tiian In the case of the common rail. 

The flnc conllnuoua rail was the common rail upllt Tortically AtHn (op M 
boEIOm —the two nearly eqnal parw breaking joints with each other, and 
flutcned toeether with rtrets. In case of wheels worn on other and itttr- 
ent fbsd lullt , the whole bearing misht como on one of the»e parU, n 
amabllig It, and prylni; the two apart. The lamination of the Inside 
MiU fnither sundered the two bars, and the IVost rapidly spilt tbem ^lU^ 
treaklng the rivets. This rail was Imprnctlcabie. althongh IV>r s feir mwHllt 
It nnde the best road ever laid. While It was Rood, and before It had Mi^ 
Oiuly deteriorated, It whs believed to hnve saved enough repair I 
•wtj and machinery to have nearly paid for ii» extra cost. The next plan dt 
condnnoiu nil had a spUl head and a Rolld foot, half Ibc ttaian oT Hi 
bead Testing on the fool of the other hnlf. The abrasion of (he iron upo 
Iron, In (ho absenec of rigid connection twtwcen them, soon destroyed diil 
nil, bat It manlfeally derrensed Ihe repair expenses of miu'hlnery. 
eessftd contlnnoun rail was (hen brought out, which bad a Eplit fbot and i 
1tA\d head, the small section of the foot forming a sort of contlnnons tjHei 
orbrat-ketgoinL This has been In service for alxtve six years on tb« Ihn 
Toric Central. It Is to bo regrelted llial that company has not kept a 
dcflnite record of the Influence of the eontlnuoas rail on (ho repidrexpt 
The ohvloiia resallx of lonR practice, however, are each that It Is still largeW 

he JotB# 



i, and (hat the manner In wbich It eases the shocks nsuul at the Joft 
oi common rails, and Its uniform eloKtidty, have made it a decidedl; 
htveatment. Bat (be philosophy of permanent way, as deduced 1 
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the thorongh tmlUstlng and drainage of the road-bed will allow the n 
■nch a liigh rail us ean nlono he ihorougbly Iplicod at the JolnU. Bat Ofi 
hteh rail is necessarily rigid, and if not supported by an even bed of bkiM 
•nd slecpen, will bring Its bearing on widely distant parts of tbe roaA-M" 
■Ince It cannot yield so as in bear on nil ports ; hence the rail will petal 
Mntlybend and rnplilly delcrloralo, and, when liolh rigid and roa^ni 
fbrm the worst lmnsInBl)le (rack. The, experience wilh the seven-Ind tal 
on (ho body-bnl lasted port of tbe Camden and Amlioy lino proves tbt>,irU 
BiDEb heavier taJli on the English wall-hallnsted lines outlast light nOi^ 
Um Mme road-bed. A light, yielding rail, however, on a mud nind-lleA,«l 
adapt Itaeir to (he churning of the bIpepcm, and toke a bearing on the wM 
of the bed. It win not permanently set when sprung and twisted, nod ITI 
becomes bent on n very bod Une. it win not be both rigid and roncft, M 
irni bo Bomewhat einitic under (he wheels. It appears, then, thai we nm 
jMre eiihiT tnlcmhiv biilliwdns and draltmsc, — tnEt«n\ioa4-twd, — orelw 
"iidbfw imil yIMins mil. Since oiir mftnagCr?, bvc >;\i.\\w «m WwtaeA M ' 
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vise irfaen they have the laeanB, lo inatitate the fludii- 
il remcdf. the rompromlsa Is jtenerally f low rail, which, Tor tbe rery 
if lu ihallowness. CBunot be apllred u in s\gnti\ij TDloomble point, 
Ekjoiilf. So the [IUBcii][; engendered by a low mil is nltnoFt as scrloas ru 
th«l Hiu|:ht to be avoided by the low rail — the dlsronnccled .iolou eoon 
wear and bainoieT Ihcniselvea and the niiu-lilnery lo pieres. Suw, Boveml 
htmitrod rail-joints have been Invented, some of wliich really preserve, lo a 
eon«idoiBT>le exiciit, the continuity of Ibe rails an If they were a contlnaoas 
bar; bal lho«e that do lo ran into two obataclee, which are nearly &tah 1. 
The rati at [horouRhly jolntlaK i> low rail ta loo enormoiu, In the eye* of • 
those who will nHo low raile, at all to warrant Its ailopllon. S. Tbe nana- 
sary weiifht and rigidity of a good joint are ao great aa to destroy the very 
*1firt MWehi in the low rail— com! nnoiia Blasildty. Now. ibo ronllnuiHu 
nil I* the compromiHB between these almoat irrecondlable elemonta. Il la a 
■xintlnanus splice, not. indeed, preserving the full itrentnb of the bar at the 
Joint, bat pnsvcBtInK much deflection, and equnllzlns what there ia ; that b, 
briniclng <lown both raU ends alike. This It docs wliboul aildlne rigidity, 
for ihB WBlijht li the ftame at alt parts. The cdkI of the coniliiuouB rail la 
(lie dollun a ion over chat of the solid rail of equal weight. This niakea 
the Joint* coat about a dollar each ; and we know of no other Joint, eosdng 
a (lollai, wliich JO secdtely fwtens iho ends of low rail*, — for the lowor the 
le Bicnler tbe difflculty in jointing It. — Nao York Tina. 
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> RAILWAY RAILS EVER WEAK C 



K HetapHlh, editor of Herapath's Railunti Journal (England), (tales, On 
IbACDthorlly of tome of the mwil practical and experienced railway men of 
Grait Britain, that railway mill, nnleiis at stations and placea where there la 
•lidlng, do not sensibly wear out. This statement, however, applies lo rail* 
made of booiI iron, — not Inferior iron tinned over, aa It were, willi fcood, — 
anil to null on the middle of a line, over which Dalna are run In the ordi- 
nary way. F.xpetitnenlB have been made by taking up and carenilly wei^i- 
ItiK raila in this poaltlon after twelve munlba, wear, or more, which were 
lawtd nnt senAibly to have lost any weight durinK Ihat time, thereby provlDK 

E could have been no senalble wear. 
TOE BISSEI. tOCOMOTTVE THCCK. 
iinon toramotlre tmck ron)!iF>ts of a frame, holding the fnnr front 
WhMls, aud Turninjc on a pivot, or kingbolt, like the fore axlotroe of a 
waKOd. Allhoui^ sueh a truck moves ronnd a curve mom caaliy than If It 
wer« rlgiilly parallel lo other shafts and did not lum on Its kin^^bolt, yet lia 
anion I* liAitl, like that or a car whose wheels are nearer loi^ollier on one 
side than on the other when movinK on a altalght track. Wiih Ihe Ulsaol 
ImprovMneni, the truck docs not turn on Its own centre, or pivot, hui atidet 
aUiswlH' under Ihe euKinea, being held by a raiKua-arm exteniliu); Iwck under 
Ihe cnidiie. and fastened to a pin half-way bntwcen the i«ntre of the truck 
and the Ibrwanl drivin^-nhan. Thus all Ihe axles of the Bn|;itW are mors 
DMily radlitl towhatever curve the trainstrikee; the wheels arvlcis likely lo 
run off, nnd move with less IVIrtlon; shorler carves may l)e pasned, amt Iha 
ttauil/» wear la*. Jtie diiet improvement \\ liuwcvet. vVU-.ttob v>^ "f 
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Irnck. Anolber lnvitluri 
tti»n the beaririK ur ibi 
J) wlbesion it 



I conRiilcralik advantage Is, Ihni with a tinjtla ' 

u further back ugioii tho driviug-nhcicla. 

IMPROVED LOCOMOTIVES. 

Tlw introduction of cheap «te(>], and Iho gmdaally spreading tiu-t thai 
canibiDvil Blrengib and 11|ililii«ia at any rciuioiiiible cost will pay At onir wiif 
tuuiUwlnely as featiires of locomotive maulilaery, are leading to a fiKnal 
linpraveniont In tbo lowmoilvV engine. Ai the Albany Irau Wi>ri«. Mai- 
■tMt U Moe largely Introducud for all parta of bailors, allowinK nrcnly-Oig 
pet oent. IncreoDC of istreriKth witb the lamo wel^bt, or nmnly-flTC per coot, 
docreaie of welKbi with the same atrcngtli. It la probable tbal a hi|Aer 
prasture will be employed, aincc it Is cponomirsi In ilnelf, and that bolters 
will be somewhat li)(lileDcd. Steel drcs of the same make ore now Qntler 
ftoinK t io fla promi«int{ trial. They will greatly add to Ibo durability of 
englnva, and dveroase nreicbt where lightneiis is most needed — in ibe patu 
unmlioved by springB, wbich act a« a forKD-hammor directly on the rail. 
The above fcatarcs cgst no more In aeml-otccl than in iron, and thorcftxt 
■hould come into mnrh more rapid use. Kiapp'a Pruaniun slocl aslcc — lb* 
twst in the world — arc finding tktor at double the cost of iron. We do not 
hear that they over wear oat or bruah. Tliey bave not bwn In use lon< 
enouuli In ehou' old age yet, Ibough M>me have run in this coiinlrj over a 
down ysAm. Anoiber deddcd Impiravcinent In locomdiivcs 1> Itt ibe i>ri>paT- 
tlon* of the Iniler and the steam-gpuerailng apparaiuti. Smaller gnta, 
larjw conibii9tlun roODi, a very rondl larger waler-circalaling ^pace, — allow- 
Ini! lOH nominal and more ninl healing surToee, — and Ihc modem • 
mtus In ihu enmlif-box for facillintlng draft, bnva consldprnbly decn 
tbo cauBuiapllou of fuel and tho wear of l>oili;r in ibc production of n civM ] 



The (upply of ear-whceh lo railway equipment has liccomo a distinct « 
BXtensivo branch of the foundry bnnlne^s. Several very birgo t 
awnia, and many amuller oiiea, are ointitantly employed in thi* shigte ■ 
ftulun, Wronght-irou wliwls, aucb as arc olmoat cKciu^lvely nsed In E 
IDpo, an loo expensive, aeeordinfc loonr railway policy — u roducilon In^ 
wst is the leading I'oniidenilloni while the flanges of wroujih I wheeU tl_ 
cut out on our most cnxikvd roads, rendurinK a harder material dosln 
fitccl llro], which ore, adentlflciilly considetud, tint best known for dnn 
knd abape, — roundness, — are very moch more expcnsivi 
bave not yet found It expedient to Introduce them. The improvemeWa 
■hall describe will rumisb many of their odruntngca at a very cliM|» a 
Th» Mrvlco of car-wheeia, especially on oar nm^b roads, ia veiy M 
KroM strength to re«lat side and nihcr atrainB, and the inrcf^eant luunnw 
of our Jolotlcss rails, and extreme hardness of the trend or rolling II 
imvenl mpid wear, together with the greatest possible lighlncsA, an «) 
lol. To embody these conditions In a single costing ia more difflcall ll 
\ Ih tt itnlnilialed would imagine; the nature of tbo metal jtwtf Is la iBOttj 
M Mfvrte to BDch a result, ttowtfi toonawaycUVtw 




MKCHAKICB AND I'SEPrL ARTS. 

Br« rertnlti kitid^of Blmiiit, Imrd iron, which, whon melted and 
Fudilenly hniuuht in coiilact wfrh a calit metnlllc anrruce. vill " ctilll ; " A 
■li^lam of till; iron about linlf an inch Ihluk will b« convened Into while, 
flTie>i;nilne<l aucTnfc, or luch BXtromu liordncsB that orilliiary filru unil ilHlIi 
will miillc no mark on it. Sach Iron is poared into mouldB, oC which the 
part toutbinj! the tread of the wheel is a ring of metal, whitli thills ihe snr- 
nm, — (he real of the wheel eooli mora KrailDully, and is only a llltle hard- 
ened, — Tor " chilling iron " always hardens when remsl — >o much so, ibal 
□irw admixtures of pig-irou iniisC h« added, or it will beeoiue too brittle and 
" fbort " tor wheels. Bat the wheel, while cooling, contracu unequally, 
sinre (be thicknesa of Its pans are diOcreni, leaving a severe anil permanent 
!>tnin — an inhcrcnl tendency lo Hy to pieces, which the roughing uf onr 
roads does not afaelloralo. To make a iliape, by means of comiifHlioaB of 
innnmemble forms and directions, that will allow the parts to yield to tbia 
MintraciiaK force while cooling, so that no strain sliall be lelt in the wheel, 
has been the subject of hnndrwls of patents. Again, the " chilling iron " 
that must be uted for ibe tread la too hard and brittle to answer the beet 
purpose tbr Ihe rest of the wheel, while the iiur\er and longher irons iliat ore 
lieil in resist strains will not chill; so nsinglo casting cannot fulfil every 
licsinibie condilloQ. 

Ii faa< lonft been Ihe msiom of some lines to use chilled easl-iron titvg on 
lorotnollve driving-wheels. They are much harder ihan wrought tlnw, and 
wear Iwtlw; iber are not ao Inily ronnd as wrousht Iron or aiecl tin*, vhkti 
HIV tunied In a lathe; their adhesion le loss, and ihey are very heavy and 
hard on Ihe imck. Yet they are very much cheaper than wrought Iron, not 
to spoak of sicel. Considering; Iheir Immense vrelfthi, their economy bi the 
kitiK ron ts qneetionsble. But Ibis chief otgecUon has been partially ob- 
vialed by Mr. H. W. Moan, at the Union Car-Wbeel Works, Jeraey Cliy, 
wlio has perftictcd a process of rasllns iho lire hollow, ihus mlucing Ibe 
weiifhl of H (bur and a half Ibet tire from one thousand pounds Co seven 
hiinilred anil •"enty ponniis, and at the same time preserving lis sticnKth, 
tf not Increasintc It* soundness. 

All these facts brlnff us lo the ronsidcration of Sir. Moore's improved car- 
wheel, wlilch is simply a nave or centre-piece of tonich, strong casl iron, and 
a hollow tbu of hard chilling Iron. The two, when t^lened (ogether t)y Iho 
very simple process used In fastening the same kind of tire lo driving- 
wheels, form a complete eusl-iron wheel, which possesses the (bllowlng very 
obvious and very Important advantugis: Fin«l, The nave, orcenlre-plate, 
never wean out, It bcinfc practically a pan of the axle. When a common 
wheel Is worn out, Ihe whole of it Is used up, and, being all of " chilling 
iron," cannot bo recast Inio wheels without a laree admixture of piit'lron. 
With the new wheel, the tire only Is removed when It wears out. Second, 
The naVB, being subject to no wear whawver. may ouilast the axle, ond be 
Btml 10 new axles as the latter wear out. Third, The nave may be made of 
fQfter tron ihnn the tread or lire te<iulres. and so be less liable to breakage. 
Fuanli, The lire may be of harder iron lhan Is required Ibr the nave, and so 
ehill deeper and harder, and wear longer. Pinh, The wheel as a whole ll 
•trontcor. no slrain being left In il by the unequal contraction of Ihe nieWl 
as i( euola. As bofote menllonod. Ihe Kreal Ironble has been that theqalckly 
crMling tire and the liiiciior and slower cooling hnb cause a wicte wul v«^ 
raplurfag force to bo le» In the wheel when \l \ni iiti^o ca*ft<\%- 
m.ibe !bln, hollovr tire c.ioli without slr»lu, and ttio man e ^n'.'i \» 
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; It into a pro*^, forcing olT the wheel, fori-lng on a ne* one \lf 
(crew or hydraulic puwur, and replacing tlio wb«el. Pulling on 
wbere the wheel is outside of the joumsJ, lu on locomolives and 
dere Bud can, dot» not necesftituie takin)( oal the axle al nil ; the engiiM «C 
cor ii almply jacked np, a fuw nnlt &rc aastrowod, the old tire I* slipped o^' 
and « new ono sllppud on. Seventh, If the tirs breaka, the car hM niB ■ 
wheel to run on, the brood periphery of the centre-plue or nave bdaiK M^' 
which is leas likely 10 cause nianlngotTthe truck than a broken solid whcgt,' 
ElKblb, Not only is the wheel raatly better In every rcspei 
wbcel. but tbo expense of tliii generally tnoni expensive department of n^ 
ptjn li greatly reduced. The price of a common wheel being Ihtneen 
Iftn and filty cents, the price of the double wheel Is sixteen dollars, of whkH 
the tiro, turned out and nimlshcd with Tour bolls, costs nine doUan. Tw4 
cotnmon wheels cost iwcniy-Beren dollars, while tbe fint double whoel ■ 
■ new lire for the old centre of the double wheel cost twouty-flve doUi 
saving two dollani on the two sets Of wheels. Supposing the old nan 
outlast three tires, six doUare and llfty cents are saved ; and supposluK It n 
outlast six tires, — whirh is a reaeonable supposlllou, — twent)' dollan I 
MTwli that is. cuinpiuvd with Ihe cost o( elx common wlicola, tbe « 

whoel will iiare cost uolhing, and will have saved six dollars and Stty CM 
beaidoa. When these H^-ure» are applietl to tbe thousands of rar-wlKol* i 
newed yearly un our gical lines, not to speak of the Rrand ajj^^^rpgHle on i 
tbe railways in the country, iho saving promised by this improvcniBnl la 
Ihi represenwU by mllliuiu of dollara. — N. Y. Timri. 

OS THE ACTIOS OF UEAT-OIFFU.'fERS. 

The followInD; paper has hoon communicated to the llritlsh Assodatioatt* 
Mr. Arthur Taylor: 

Ur. Wllllanis and others have (bund that an increased effect was pi 
by the fliel burnt In slvam- boilers when what hnvo been called HeM-nt 
en were placed in the tubes or flues. The apparatus In qaeaiion c«tis 
generally of metallic liands or rilMinds. twisted into spirals, or bent M 
direction of Ibelr length Into cimae forms, and placed In the lubes or 111 
lbs profoiwcdolijcct of this addition being to break up or disturb tbo can 
of healed easea paaslnx through tbo tul>eB, and to cause every poitloa of tlw 
gasualu Imping on tlie liealioKSuifacog, — tbe canse given for 
Mfect prwiuoed beiui;, that when a current of heated gaws fiawos Itiiui 



a tuba under ordiuiu? i'' 



s, ouly tlie e. 
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^H Uw nuTBul by obstacles to its direct course n uotv purtl^ci contact «f 
^H gmcs with the surfocci is prodnced. Tbo qncsiiun which [ winh lo n 
^H b, whether this is Ihe true ex pionailun of the cabcl produced bydlBbd 
^H deHectintf bridt.-es, en-. I think it can hardly be wlmllted that each mi 
^^^ cule of a gas passini; through a nilie Ibllowi a coutM parallel with the 
^^H lor those in conlact with the sides of the inhe will lie so impelled by "- 
^^Hjw IV Aaro a much sIok-ct motion than thosu U t.\iu «c? 
^^Bjlfe (WTVot ntioT lliu boats U lesA t^iiiVd tUiui dial 







; nnil that ns in the riyor, no in Ihc tab(>. a eniu of ediIlM vrill tw 
bjrmod, t«ndini; to brine >11 ponlona of (lie gns in conlHFt with the liilu oT 
ilie tiibo. This p«-u)l>r motion of gaiici in n tutw maj very clearly be 
olMcrvnl In the emoke lsstiin)t from ihe fiimiel of a itcampr, the «nnke 
Tctniufng (he nJdjing moiioa nliiclj It had in the funnel for aome time aftsr 

Tbcso eoniidoraltons Itsi me lo conBlder the mere diBturbanoc of iho cnr. 
n-nla u insdcqiiatu lo explain the iacrcaaed ovaparatlon olmtTveil, and lo 
BlEiibute it 10 a fery different cauiu. Gaseg do not radiate ihc heat which 
tlicy contain; io that Iho only mode In wiileh a gas can communicate Ita heal 
lo a MirflKe i» by conlact or eouvecilon. This lii, in the prcnont practice, tho 
only mode in which thote heating mrfkcES of a boiler which are not exposed 
to the radiation of the Qre, or (Umu, can alntract lieBt from the products of 
combtutian; bat if in a fine or tiilw a salld tmly be Infroducnl, It will bo- 
(.-DiDU Ixtaled by contact with llie RnfeB. and will radiate the hent Ihaa 
renivcd to the side* of the Hue. How tbeno dlfTiisunt, etc., exactly fulfll 
ihetc coDdltlons; and I, therefore, attribuii: their eifurt mainly, if not en- 
tirely, to the nincHon which Ifaey most fulHI In absurlMng heat fVom the 
gaaea by contact, and then radiaUnK this liuiit tu the side* of the tnlm or 
Hum. And I think it will bo admitted, thnt the nmount of heat thus con- 
veyed to the water may tm very impurtstil, when il is considered thai thn 
(einptnture of the kiuu '■> tbo tnbes of a Inller, at Ave or six incbe« 
fn>m tbfi flrc-box tub^-plBlee, is ahuut oli^t liuntlrvd degrees Fiihrenlieit; 
nixl that those rodiaiore will conacquenlly have a temperature of naveml 
hundred dE^neca above that of the HDrfHcus In contitrt with the water In the 
boiler, and tliat a very active radiation must consequently cake place from 
one to ibo other. This principle once eatablisbed, ilie modes of npplleailon 
in ptaitice arc, of course, endlen; and I will only mention ibnt I do not SM 
any vIvalitHKe in making these mdiatln;; surfaces of such a form as to im- 
pe>ie [he draught, — espodalljln the cans of marine boilers, — bat wool d 
rather chome the form which would ^Ive the trrealest amonnt of rndlalln); 
Earfaco, at>d offer tlie least Impediment to the tree passnge of the pradnct^ 
'an Ihrongh the tnbeB. Perhaps as effective a fonn as any fiir 
le lubca of boilers would bo a simple straliihl band of motnl. or 
In the direction of its bruodth at an anele of sixty demtvu. 
rine boilers, tlicy shonld be made su as to draw out easily, 
!• ibe tabes to be swept. 

)N THE COMBDSTION OF WET FUEIj. 

» toOatiilig Is an abstract of a pniwr reail lielVire the American Assocln- 
t, laaO, by Frofcssor B. Sillimm, Jr., " On the Combnitllon of Wet Fuel 
«Aca dcvi^ud by Hoses Thompson." In all ordinary modes of 
I, II tl well known that the uno uf wet tari is attended with a very 
icreal low of heat, rendered Intent in the conversion of water into stcom. 
At Iho rnn«l ■■erfoctly alr-drled wood still contains about iwenly-flve per 
cent, of water, the term met fatt mlcht weni appropriate lo all ftiets but 
mineral coal and chBreoal, Bat. Eechnlcally, this term la nvirlcted ta siib- 
•ancrn like peat, and those residual pro-iucts at the ans, which, like wcl Ian, 
liemase, and spent dre^iuffi, contain at Ica^i one*hn1f. ■nd'oftea mora ttwa 
half. Ibrif weight of watvT. f mil a recent perioil, the a\t«m\A w nKwawo 
^kfmip'O'liiclsaB'onniiiiorbeM has been nltcnili'il wHii\vi\cci«>«in.\c»\WW*^'. 
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wet fuel la nol nnly rendered conslaicnl wiih the best economic 
which involveB chemlral rc&cijons never before, il is bcliered. Gucceaffull; 
applied for such purposes, and which la deservipg oT patticuUr notice tron 
a Bcienuac as well as from a praetlcsl point of viev. 

It is a wdl-eBtablished (net in cbeiaiBii7, that the afDnlly of rarboDftar 
anynen at high lemperalare* is so BtronR, that if oic,*^n is not pi 
treB state, Bay conipoond containing as-jgaa, which bappens to 1 
U decomposed, in order to satisfy this affinity. Thb farl is well iUiutmci, 
in the famllUr case of the blasl-rnmace, where this affinity a employed U 
deprivetbeore^of iron of their oxygen in the process of reduction ic 
fron- 

In the first stages at combostlon, In wet fuels, the chief prodncts glreo t/S, 
are utesm from the tlryin^ of the wet irmss. smoke, or volatilised carbon, oi 
oxide of carbon, with, of counie, a variable proportion of carbonic acid a: 
carburelted hydrogen. These products, in all ordinary fumaeag, pan i 
together into the slock, carrying with Ihem Che heat which tbe; hara ak 
ROrbed and rendered latent. The problem presented is then ic 
heat thus locked up and lost ; and by the furnace now under oonsldeaUioa. 
tbll Is accomplished by sbnCling off almost entirely tbe access of the o 
air, and causlnjc the wet fuel to supply lis own supporter of comboHion, 
drawn from the decompoBilion of tbe vapor of water at a high lemperatm^ 
by Its reiictlOQ witb frte carbon and tbe oxidi^ of carbon. 

Tbe practical solution of this problem was flrst successfully accomplisl 
M appears from a decision of Patent Comniissioncr liolt, by the late M< 
Thompson, in 1854. The contnjverBial questions growing out of this Ini 
tlon are entirely foreign to our present purpose, and in no way affect its p 
ticnl or BclentiHc value. Suffice it to say, in passing, that we Qnd In tU» 
Invention another instance of a irutb already so often signalized ii 
bistory of inventions, that imporlant resnlce are often obtained, of the hi^kv' 
est value in promoting material prosperity and the welfare of socde^, bj, 
those who are guided in their search only by the result in view, and not hy;' 
any exacc knowledge of the scientlllc principles involved. 

Mr. Thompson seams to have been inspired with tbe conviction that If bo 
coald bring the products from the combustion of wet fuel together In a pi 
hot enough for the purpose, and ftom which the atmospheric air was 
eluded, they would, as he expresses it In his patent, RinCuolly " 
each other." Tbis notion was realized, and the reaction secured between th^f 
elements of water and the carbon of smoke, or the oxide of cbi* 
of ibe famace colled by the Inventor the mixing-chamber. 

Wherever that place may be situated, or however constructed, the ont| 
essentia] thing about It is, that It should bo a very hot place, and- o 
which the atmospheric air can have no direct access until It has passed bV'j 
and through the burning ftiel. It Is, in fact, a totorl, or place fo 
tion and reaction, and may be a distinct chamber or llae, or only 
enlargement, greater or less, of the main furnace. Wherever it a»j b|| 
placed, or however built, It must meet the essential condltlonR of a ii""^^ 
temperature, and of atmospheric Liolation. In Ibis mixing chamber, lb 
the lmt>ortHnt chemical reictlon before insisted on must be set uP' Tb| 
is decomposed, furnishing its oxygen to the falg^ilp heUof 
carbonic odd, while the oxu\oot c»t\Ki\\ \»\o.\Wtitt! 
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IffT^tf' In the MunB condition, and any excess of csi^n tnrmn, wiih free 
brdro;^". mnnti tia; , or lliiht I'orhuratieil hy[)roB:en. The rapar of wolcr is 
tlitu nnHle tn fiyf np not only lis constitaent elements to fbnn new com- 
roBoilB With oxTgen, ptoduclnit in Ihc change ipcnl hi-nt. Iiut a (creat pnil 
of the heMnhw>rt>e(l (^ the water in becomlnic steam la also llbemud in this 
chaoKd of lu physical and chemical condition. Morcorer, aa all ihcso 
pnidiim of mmbnellon and of chemical reaction puss to(;ethcr over the 
1>ri(lFe-wll of the fprnace into a epaco from which atmOipheric air Is not 
evelnileil, It then and there happens that any free hydrogen, ti|;ht carbn- 
rentid hydiWOTn, or oxide of oarlion which have preiionsly exrnped rom- 
bntlion, take Are and burn, yielding up their quota of heat to the general 
a^Kreffau. 

6ni^h ii llie intensity of heal In that portion of the rumace where these 
reactions take place, that only the most solid scniclurcs of rcfruclory Dre- 
hrleks wfil endure it, and the color seen throughout that portion of tlie 
ftimam l> of the partst wlille. 

In Tiew of the (hcts already Btaled, it is easy to nndersland why it is that 
wIkq the n4cilons described are once set up, ihc admliislon of a tme current 
of aimocpheric uir should imnied lately check the energy of the combnstlon, 
Hnd soon result In total snapeiision of [he peculiar energy of this fumaee. 
The air containing only one-flflh of lis hulli of oxyi^n gnt, the active iu;cnt 
in FombuKiion, ih« access of so large a proportion of cold air, four-Hfiha of 
whJPh ura not only indifferent, but pMilively prcjuiilciiil, ftom the qnanlity 
of he«t It absorbs, it happens that the lemperutureof the niixinc-chnmlier 
i> raptdly ledncod helow the point at whiih cnrbon can decompose vapor of 
water, and the instant thai point ii reached the arrival of frexh supplies of 
iteun cotnplctes the declinu of energy, and the fumaeo coinmcncaa ft»rlb- 
vlth to belch forth from its stack dense volumes of smoke and watery 
vapor. When in proper action, not a particle of smoke Is Ylslbla from the 
•lade of a fUmace In which wet tael Is bumin'^, and, what Is more remarit- 
able, Iho rriictions are so evenly balanced that no wreniha of walery vapor 
areobwrraJi while, in the CBrlicr stages of combustion, before the proper 
wmpsratnre in the mixing-chamber Is reached, both those producla are seen 
in craat abundance. 

The lanpuaito of ihe inventor, in describing the conBtrucOon of his furnace 
0)r burning hejrasse, Is as follows: 

" t baild two rumaces, side by side, each nearly square In its horizontal 
•cction. Towards the lop 1 draw In the wall in such a manner as to form a 
kind of dome, with a sufHcieni opening at Ihe top to feed the begasse. In 
ntrti fDmace-cbamlier (boFe should be a partition of nre-brick, extending 
acroes it from front to bark, and risinj; nearly to the top, dividing it into 
two nearly equal parts. Tbe main chamber of each fUmacc should be 
diviilvd Into two part!, upper and lower, by a flro-brick grating about one- 
nnh the helgbt of the fiimace above the heorth. the back end of the grate 
beinfT a lilile lower than the front. 

" In each fnmace, at the front, on each side of ihe central partition, end 
imtDMtlalely nnder the front end of the grate, should bo doors for fteding 
vooit and other dry fliel, and directly under these doors, at the hearth of tbe 
lo««r cbambcr, should ho draught openings, cnpnlilo of adjustment, to sup- 
port <«iiibn«IlDn In ihe lower chamber. Extending aaos5 tho liacV o5 Wh 
■ laio bnth by flues. Is a mlxlnit-cliamtet, \Wo ic>iVi>a 
n lioib ftirimces cuter in n highly hCAtcd aww.anArAiwA 
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ranHnine each orber on thetr war to the hoiler and Hick. This chamhtf | 
Bhonid be uboat one-hulf the ntpntlty or nil Ihe flre-tbainbri?, nnil it et 
exteml down aboat bs low db llie biu'k eiiil or the ^ratE. Tbc flue thronsk ' 
wbkb ibe pmdm-ts of comljnstion pass out of Chin rhamher and ander 
' should be in leccioa about one eqanre foot to Torlv cubic Teet of 
mi xinK-cbain ber. 

"Tbe operation of my furnace !b as follows: A hot Are of dr)' Atel is kln- 
flled in Ibc lower or flre-cbambois of tbe fnrnHcea, nnd aRer It bas been COil- , 
tinned till the maaonrj is well lieated, tbe chamber nl>ove the f^rate is (Mirlth 
the licgaJHi or other wet facl. Thi» Iioi Ure in tbe <irc-clininlHir. otpoctdlr ] 
lawanls the fVont of It, under the principal tudsb of the wet fuel, most )M 
preserved tIiron<;boDt tbe opcrtitlon. The best from tbe masonivaiid Che 
Bre-cliamber will be commanicaled to. the wet fUcl, which wili en nae steam 
and oilier gases to Iesqo nvm It and mix with Ihe intensely bol pucs of 
combuBlion fhim the Hre-cbambcr, and in a chort tinte the miixinK-chamber 
will present intense cotnbnslioQ and beat, the dampen of the fiii>-chanibas 
Iteing panlntly closed. The lower part of Ihe wet chai^ will by depna 
Iweoine dry and charred, and will fall ihmngh the grate prepared u 
Into Che Sre-ciiamber, and supply, or nearly supply, the place of otlier iij 
fuel In preservitii: the Are In this chamber; and the vrcl fiiei, lietng fhitk 
time to time supplied, will nimbh, in a highly heated state, aqneotiH Tapca^ 
which, descending through the corrueallons and otherwise into tbe 1M> 
chamber and mixing-chamber, will be decomposed, famishing mneh tncjgiK.> 
to Ibe flro, and sapplf tbc osygen necessary (o combustion of all the o 
Inistlble gases issnlng from tbe fire-chamber. If by accident tfaeiflre fn tlW' 
lower port of tbc fnmaeo shoald predominate, the drangbt slionld be dinilV- 
tehed and more wet f<icl added ; and if by accident the Bre in Ibe Arc-chinfe-' 
Iter should become too much cooled down, tbe dtangbt sboald be tetoa,. 
and any deficiency of dry (tael should be supplied to the fire-ch amber. i 
Under proper management. Uttls or no dry fuel need be Ibl to thi 
chamber after the operation Is fairly commenced — the charred r 
falling through the open Krate will snpply its place ; and tbe calorie tbx 
produced by the combusilon of wet fuel will be vastly |i:realer than troia. 
the same cjuantity by measure of the same fiicl when dry. In Ibe fli* 
chamber and in the mixing-chamber, under inlenso beat, (he carbonaeeot» 
gases will decompose the steam fVom the wet niet, and elTccl complete o 
bustlon. 

" When the operation Is fairly commenced. If Ihe water in the wet chftiim 
amounts to say fifty per cent, by weight of the fuel, iho dampers of the flraii 
chamber should he nearly or quite closed to oxclnde the air; vapor fhini fU 
wet chaise will then descend through the corrugations and otherwise It 
the flre-cliambcra, and support the combustion ibcrein, while other p 
of the vapor will enter the mixing-chamber, and complete Iho coOibtl 
there. If the fbei, however, contains much smaller quantities of w 
more air In proportion shoald lie admitted at the damper. The object b 
to ndmit no more air than will supply the dcflcioncy of the vapor." 

It will boobserved that In this mode of combnttion the wet fuel is m _ 
to a constant prortMS of distillation by the flro In tbe n^b-pit. The prodoci 
of this disElllalion react on each other in the mixing- chamber In the m 
alread_r ilcserlliei], while, at tbc samo time, a portion of watery vnpOl' H 
dernmposed In the nsh-pit. 
Theoretically, no more hoatcan.lie gcnemtcdm ttiia mw\'; Q^ c 




n it foaBumed In rbo tnmsformntlon ol 
ilaa ot (Ixed lu)o tolalilc protlacis. Bui it Is by no nmans ■ mntler of indif- 
TonsDce wbeilier tbe onyffin requisite for complete comliuBtioii b drawn 
frutn tlia atiDusplt«n! iit It ikrlrcd (turn ilio deuimpoaitluu or WHi«r l)y car- 
iHin uid Il9 oxide. In the I'orniar auo, not onl? ii; (hero « greiit loss of hext, 
rutriitd awiiy by ilie liu'ffldeut nitrogen of the air, but tho diluted oxygon 
can never prodaw eo intcnte a beat with the carbon us ig tbe remill of Iho 
iciinioa of lh« naicent oxytccn "^Ih Ihikl elumcnt. Alcboui^h Hr. Tbomp- 
toawM no chemist, be did not (kU, wllb hla tuuun.1 ii^nnicn, to perceive tills 
BU'aQtaev: and la bis earileHt patent he remarks: " AtYor ample experi- 
ments, I have discovered Ibat any n»utis that can be prodnccd by the use of 
dry I'uel are iprorior lo those nbtiuiicd IVom my process In praportlun to 
tbe quantity a»ed, and Ibat losulis Ilko mine can only be obtained by the use 
of wot fliirl r . . ted into an Intensely heated ['bomber. Coder such dr> 
cuoistauciw, tbe water in the rnut, In prntence of tho mrbanaccons «nb- 
stance« In Iho nimoce. will be derompowd. Riving Its oxygen to the caTbo- 
nacccini mutor, dispciisingwitbailmfland Its coollni! nDdwaslcfUl InfiueiMe, 
and ronilering the combustion bo perfttt Ibut no emokn is vlsibia." 

Although this mode or combnation of wi^t fuel is now in uiie on many 
sngar plaolaiions in Loaisiana, nud In some laiineries of Pennsylvania anil 
Xcw York, no notice of it has, bo far as I am awaie, appeared in the st'len- 
lilic juuniats. 1 am not wilboiit personal experience of lis operation on a 
)ar;£t! scale, having, in 1857, eiOoyed the opportunity of studying corcrull^ 
Uie nuuiuitcmenl of one of Tbumpaon's fumnci», in three comportments, 
built for Uie combustion of wet peat. That fuel contained over seventy -five 
pi-r i-cnt.'of Idt whole wcii;bt of water, and was loo wet fur Che best remits. 
But with (he lue of one fourth part of dry wood, even Ibis extremely wet 
and oihsrwise valuelets fuel was rendered etBdeul, three cords — of ona 
hundred and twenty-eigbt cubic (Sst — of wet peat, ami one cord of dry 
wood, doing the work of four cords of dry wood In driving a steam boiler. 

^^HbcUonBl Keyring b comlnj; into snccessfbl nso In Great Britain for ail 
^^EiMcci, ftnm small machinery ap to tlie driving of the screws of steam- 
(lll|M. Inswad or one wheel driving another by the intersection or " miuh- 
Iiik" of the " eotrs" or teeth on their rims, tho adjnront snrfaees or flicus of 
Iho wheels are Ki'oovcd lenclhwisc, or In tbe direction of Iheir motion, Ilka 
tbe mil* of a roll iiiE-m ill. These grooves are V-sbaped, and the ft-iciion of 
the V'( of one wheel against the sides of the Vs of the other wheel Is so i^reat 
that tie one drives tbe other, as In the case of cogs. Tho friction of llio 
Jootnals of tbe ebatta is Borocwbal grcDler Ihnn In tho cose of toothed Rsar- 
lUK, but In other rospocts the frictlonal wheels seem to work most smoolhly. 
Tb(i"buck huh," or ratUe of teeth, Mpcciully when worn, fs praventciL 
Tbe chief economy ia In Hrst cost. The cuttlTi); of Iho iceih of gearing 
involves the application of abstruse mDIbcmalical principles ; each olda of 
r«cb lootli ii aliapeO to un epicyduidnl curve, varying wilb tiio dliimeterv of 
Iho wheel*. The machines and pniccsscs tequlred ore cxpeniive and numcr- 
ons. especially lo coses of beveled (gearing. Ilul the jireparAtiou of frletlanol 
gearing Is Iho mosE simple and stmightTorward work of the tnnilii);-iBtbo. 
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LAEGE lliOS FOBGIHGS. 

Mr. R. Mnllct hii!i read to Ihc London tnsiitnllon of Civil Kn^neen a 
paper "On Ilie CoeiBtients of Elasticirj and orRupIDrc In WroQghl [roR, la 
relation to Iho Tolume of [be metallic mags, its metallurgic treatmeal, and 
the HKial direotlon of its ronaatnent ciysula." 

Iron was fonnErly entirely worted nnder tilt-ham Tner»; the proraw of 
roiling was then introdared; and now, in eonsequenee of tnodu^ cngfneeF- 
iDg reqiiirenients, tnasBeii of iron, ot PonBiderabla magnitnde, were produrait 
bf rai^eocing lo)^tbEr, under beavy forge- linmmera, from IniTre DOmbert 
either of bar* or slaha grouped loKelher. Tbe mmfes were not. however, 
found to poifleBH uUlmale etrength in proportion to the nnmber of ban of 
which tbey were composed ; In faet, it appeared that the Btrenglh of dM 
nuuia became less in some proponion as the bulk bcramc greater. This wu 
admitted na a fact, bni no one had hitherto attempted to Rbow esperimen- 
tftlly what function of the magnitndB waa the strength of a given kind of 
lion, mannfactnred in a given manner; or how the same forged masn, wiieil 
very largo, dilTored in strenpth in different directions, with reftrence to tn 
form; or how the meebanical part of tbe process of mannfactnre of tbe 
■ame Iron affected its actual streneth, either as a roiled Iwir or as a fi>reed 

Addreislnii; himaelf to this Investigation, the aathor dealt generally wilk 
three points of the inquiry, viz, : 

1. What dlffereoee did the same large burs of unwronght iron afford to 
forces Of tension and Of compression, when prepared by rolling, or by ham- 
meting under the steam-hammer? 

2. How much weaker, per unit of section, was Ihc iron of very maaslra 
hammer forcings, than the origiusJ iron bars of which the mass waa CMn- . 

3. What was the average, or safe, mea«nre of strength, per unit of seo-, 
tlon, of the iron composing such very massive forgings, as compared with 
the acknowledged mean strength of good British bar iron 7 

We have not space for the illnslralive details, but tho concinelons deduced 
were, that practically the Iron of very heavy shafts, forged guns, huge 
cranio, and other similar masses, might bcexpccled to 1>ecome permanenflT' 
Mt and crippled at a (rifle above seven tons per square inch, and to glva ] 
way by tVacture at about Uneen tons per square Inch by tension, and to 
completely lose form at pressures of from fifteen to eighteen tons per sqnaiB 
Inch. Therefore it followed that, allowing a deduction of one-half, as sano-' 
tkined by practice, fVom the elastic iimiCs of tension and of pressure, for the 
marpn of safety, tbe Iron of each ibrged masses should not 1>e trusted fbr 
Impulsive lEralns exceeding about one and three-fourths tons per sqnani 
Inch of tension, and utiout four and a half tons per eqnure inch of preBsui%,' 
or for passive tensile strains of three and a half tons per square inch, or fltf' 
passive pressure beyond nine tons per square inch. 

THIK CAST lEON. ' 

At a recent meeting of (he Manchester Philosophical Society, Mr. Falc- 

barn, (be Fresidont, exhibited two ]]trge pans of cost Iron, procured tTom, 

"Tiina. where they nre u<ed for boiling rico. The metal, which is at the ' 

uigeiC pan only one-lenlh of aa inch in tliidino&a piaEai&ei coMrtfteialite 
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powerfully ImprBandl," sajs the Liycrpool Albion, 
" with the ImiirarenieDU In tbo manulkclure ot giin-meul, as during K 
rcomt Yinh to [he Mcnti; Sceel und Iron Works, wbolu we vrltac^aod varloua 
*il«iiipl> (O barat B two-pounder gun. Tlie experlmenu look place In a, 
cluunber excavoud In ibc sandntone rork, u>vered orer with looso iheots of 
Iron, whicli. of courHC, nuLdu a conimonibli] rstllc wbon OBcb explosion took 
plum, Tbu icun in qncalioa, wbich la Ave ffuC two indKa In tho bora, and 
weixba toniowhere about four Itunilrcd pomida, after bcinf; cbarRed with 
ono pound of powder, wan filled lo tbv miuzle wiib ono-pound ball>, and 
firnl bvmeiLas of a string- Wbcii ibo loioke had cleared awoy. It whi found 
tliat iba euii wiu all rlghl, and Ihul so gnal iiad btcn the forot of the ix.- 
plorion that tuony oT tho (hot wero Bhuttercd, and otltQiH dcuply harlod In 
the ruck. Tlic ipia wiu again ('hat^<.-d, and fliled wilh balls, and a cylinder, 
or round luir of iron, which pri^octcd fraui ihe moaib. It was Ibon Qred, 
With equally aatiifoctor; resalu. The uoxt trial wu with ono and a half 
ponnda of powder and three cylbidcts, weluhins saveniy-iiix puunda all lo- 
svlher. TbiB i» a le<t which l^w ^nna are oUcnlBted lo withstand; bat, 
tlioui;b the noise of the explosion was very great, llio metal of tho gun wok 
tu luuKh Ihut It remained anlitjurod. The weight of the metal was ader- 
ward< ]{T&dually incnaacd to ncaily ninety poundii, with BoToiy. 

^^BtriM of inicresllne cxpcriioGnts has recently been arried on, nnder 
^^^unaiRinvBt of Colonel Eardlcy Wilinot, Saperintendenl of Ibu Buyal 
^Bn^lUrleH at Woolwich, England, wiib a licw to determine Ihe most gnlta- 
b)e VBTlciy of iron for coellni; cannon; and the results have beon printed in the 
rortn of a parliamentury report. luforniatlan rcKardlui; the Hveral branda 
of Iron oiwiinienml with would be of lilllu inlanisl to our reailurs, bnt 
then Is uthiu- iafonnnilon In It InlerestinK lo all those who work In cast 
Iron, and Ihe salKttance of this wo x've, ua follows; Tho general rncoa 
tvntlhi itrcnj^h of SjO bpcclmetui of cusi iron was S3.337 pounds on the Inch: 
tho inuisterse stieoKlh of O&l epecimens waa 7,L02; whde tho enuhlnj( 
itrcDgtb of 273 specimens was !>1,(M1 pounds, and the torsion Inil li,(U6. 

It wu* tbunil, dutInK these experimunls, that when ilie tipuuiac Kravity of 
nut iron wus 7'3, Mid upwards, It was loo hard, and did not pusBoss suffl- 
cienl elaatielly for casting cannon. A marked superiority was Ibe msull In 
bus cast borixontally over those codt vertically. Bars wbieh were cooled 
quickly were mUo ntach siron^ccr iliaa otbem louled slowly. 

It wiis idsD found that, by repealed re-meltlDK- of the cast Iron, Its quall^ 

was groally Improved. This cITcct, however, wo-i not bo marked wben 

lorite masses of eerural tons wore opeiuted upon at once. It Is bulluvwl 

'ii'it by rc-inelllntt, altliuugh such Impurilloa as phosphorus, sulphur, and 

II. may not be expelled, some of the graphite in the iron Is colivcnnl 

' < tunibltied carbon, which enables tin couiroctloa and crysiolliutlun uf 

c I'oniplcte. But If iha melled Inni la aAuw«&tii ooi^ 

aj^ ibouglil by soidu, U racouxtnUylbWio cc*.i^tU«, 
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and tbe iiiMi becomo loft. B epe ate d ■dtmg. Aea qpkk copUnfe Mdhari- 
xoaral outing, giemtlr impiove fniwo, and all aitides HMde of cast iroiL 



HOfT THE ABMSTEOSG CVS 15 XAXUFACTTKED. 

A Tisitor to the worlu, wbo has nrrcr nm an Aimsowtf^ inra, most, m 
he witnesses the snccessire scaees of hs mannfactue, be torelj passled to 
conccire what it will look like when romplettd; and scareelj las is dio 
snrptise of anr one who has seen the flnislied pteee, at the strange sha|»ei 
which its component pans assnne dnrin^ the Tarions processes. Let as 
begin at the beeinnini^, and obscrre the Tarions steps, horn fim to hisC» In 
the creation of the most perfect pieee of ordnance the wocld has emr seen. 

Imaipne a Terr long, thin bar of the finest iron, some two indws sqnaie, 
and one hundred and twentr fisec in len^h — tbaX is the basis of a twentj- 
fiye-ponnder. For conyenienoe in the mannfactnre, this bore is dirided 
into three pieces, aboat fortj feet in length. A hnndred-ponnder requites 
three pieces, each of ninety feet in length. The mannfactnre conunenoes 
in the forging shop, a Tast, dingy shed, where there is an incessant din of 
hammers and roaring of mightj ftimaces, where blocks and ban of iron 
lie scattered in seeming confosion on erenr side — here ahnoet transparent 
at white-heat, there glowing red-hot; in one comer sending out sliowen 
of sparks under the discipline of a huge steam-hammer, in another hissing 
and spattering under a stream ; where stalwart, grimmy men, with nprolled 
shirt-sleeves, visors, and leather aprons, are seen looming through the 
smoke, or, in the foil glare of the fires, tossing about red-hot bars with the 
indifference of salamanders, and making the anvils ring with thirty-Qydops 
power. 

We fix onr eyes on a long narrow (furnace, in which lie a number of the 
iron bars we spoke of. Suddenly the door is opened, and a fierce lurid gleam 
of light is cast through the shop. One of the men seizes the end of a bar 
in a pair of pincers, drags it forth, and makes it fast to a roller which stands 
immediately before the furnace, and the diameter of which is equal to the 
rough-made tube of a twenty-five-pounder when first rolled. The roller is 
put in motion — the bar is slowly and closely wound around it, just as one 
might wind a piece of thread round a reel. The roller being turned on one 
end, the spiral tube — No. one coil it is termed — is knocked off, restored to 
white-heat in another furnace, — for it has cooled somewhat in the rolling,— 
and then flattened down and welded under one of the steam-hammers, till 
only about half as long as it was. For a twenty-flve-ponnder, the lengdi of 
the coil after this process is two and a half feet; and three such coils are 
welded together to form the tube. 

Before that operation is performed, however, each coil is bored In the 
inside, and pared on the outside, to within a very little of its proper diame- 
ter, 80 that the slightest flaw in the welding, if any exist, may be detected. 
Having passed this test, a couple of coils, brought to a proper heat by being 
placed end to end in a jet of flame from a blast-furnace, are welded by 
violent blows fVora a huge iron battering-ram. A third coil is added to the 
other two in the same manner, and the tube is complete. Over this a second 
tube, which has been prepared just in the same way, is passed while red-hot, 
and, shrinking as it cools, becomes tightly fastened. This is termed " shrink- 
///A' on. " Over this again is placed a short, massive ring of forged iron, to 
irl2/cJ] the ti-unniona or handles of the gun are attacYi«A. 
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^e brverh, whirli has now to he ndil«d, Is ntmponrid of wtpnl Iron «Iiib«, 
loTDClhlnirlllte tlirstnvesora liarrel, wlilth ura Iwiit Imo a rylindriraJ form, 
■nit weJdcd at the cil)Ki, vhcn mi-hot, under llie Btentn-hHniiiier. tn the 
brrrch, Ibc Hbreof tli« metal runs In iho direction of ibo lonijlh of Ihu Kun, 
while in ihu oilier pans it "inOe roniid anil round irunevpiaeiy. This it 
done lo i^re (^'ealor sTr«ngth to the breech in suxtHinine the whole hiuk- 
wnrd Ihrnsl of Itie e^tplo^lon. The breech thus fonneil Is " (.hrank oh" IO 
the rot of th« i^un; and To add still more to lu ecren^h, two doable coil* of 
wrQQKbt Iran aie rolled on wUh the Hbre at rlKlit angle* to that of Iha 
bnecti Dudnmeatb. The piece now exhlblcn very tnach the appoarance t>f 
what H called a Ihcw-draw Itileecnpo — the tube. The tninnion^plece, and 
the tnverfa leprv^ientini; the three " draws" of the ^Ibsb when pnlled oal. 

So ranch for the roajrh work of (he [tun; wc now come ID the finer and 
more delinue pivccst. Having been pored down on llio onlshle to Its proper 
■lie. the enn pasne* to The meaEurera, who, wilh an instnimcnl calleil a 
mkii>me(er, lueuure each part with matheinattital acmracf . The (lighten 
dcvinlion of »nj portion froni lis exact slie. oven to the fVacTlon of a hair"* 
breadth. !■ ti^ly pointed oot, and hn« To bn amended. The boring and 
rifllni; of the pTere are next perfonned. In a lariri. tidy, irell-tiuhTeit room, 
where then Is no imisa, Or mnohe. or confaaion. na in the Ibr^lnit sbilp. 
The pan In placed erect In the bminir-innchlne, and rcvolrm gently luand 
Ihc big gfmlet, which »1owly but surely wends \u way duwnwsrda, soooping 
OUT ih« laperfluniiB inelnl from the Interior of the tabe. 

Poor plecea can be liored at once by each machine. Thia In the lengthiest 
prm-ras the pan baa to go Ibrongh. It has to bo performed twice, cech time 
owdpylng «lit hoars, Firat, the gnn is borad to wllhin a in^iit of an Inch 
in IW proper diameter; and the second lime it Is nnlnhed. The rifling !■ 
performed tn a tamlng-lnthe, and occnpiec some nvo hours. There are 
TbirTy-cl);ht lino, sharp grooven, of a peculiar angular shape — " with llio 
drlrlng slile angular," in the words of the Inventor, " and the opposite akl« 
rtrandeil ;" and the turn of the rlUfng l« very slight. 

Where the touch-hole of an ordinary gun would be, a aqiiare hole l« CM 
fhr ihu Inlroiluctlon of the vent-piece, or stopper, which, with the hreech- 
utTK'tr, completes the gnn. The stopper is a circular piece of nteel. faced 
with copper, whtdl flis into Iho end of the rttled barret with the most exnet 
nicBty, UpotI this llttio piece of meiui depends, In a gitttt mcnsnre, the 
efflrkncy of the ittin : because, unless It hermetically cIoeikI ihe cavity, a 
pinion of the explosive rorce would earnpe, and The dlbcharge woold be 
H'Mhoned. TliO copper flii-Ing of the stopper la prepared wilh great ear*. 
If has in be sharpened irllh a Itle after so mnnj rounds, and a duplicate 
■ . ompanles every gun. The touch-hole runs ihrongb the veni-pleco down 
..no IhoehHmbcrof Ihegnn, The breech of the gun receives a powerAil 
IjiiIIoi* screw, which presses against the venl'piece, and Is onslly Elghtenod or 
locifcned by moans of a common weighted handle. When the stopper Is 
ODl, the gun Is a hollow tube from end ta end. —ChaitU/en'a Journal. 






rKACTICAJ. EFFECTS OF TOE ARMSTRONG GUN. 

fblhntln^ is a desc-ripllun of the pnu-tic-al cITiictB nf the Armstrong 

M dlsplayvil in rei-ent experiments In £nglanil,^lhG lar^t selectod 

j» Vuttno rower on the channel coast: The pms emvVo'jeft"'"!^^ * 

'■jjutinc/erofTfiirf/-o«ccwi., an elghty-pounrtetof B\-iH¥-Atwn-«v.,Mia., 
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a f bort hundred-pounder, wei^mr onl^ ftftr-three cvt. The distaaoe wis 
one tboosand mo'I tbiny-rwo yapi>. •n<i the pioje«.tile3 emptojed were putly 
Kfiid shot and panlv per.-iu^sion »beil5. The tower wu boilt of reiy strong 
brickwork, the thickness of the wa;b beinz seven feet three inches on the 
land si ie, and nine feet on the side next the sea. It measured forty-eight 
feet in diameter as the base, and was upwards of thirty feet hi^. Like 
all ottier llartello towers, it was anan^^ed to carry one heavy unm en bar' 
Uitte. The roof, or platform beariiia; this lenn, consisted of a massive vault, 
of great stren^h, snpponed by the wails and by a solid pillar of brickworit 
occnpyinz the centre of the tower. The chief merit which has been claimed 
for Haneik) towers is, that, from their circular form, they deflect all shot 
which strike them in the carve; bat the acraracy of rifled gons has rendered 
this advantage of small importance, while the exposed condition of the gun 
on the top would render it entirely useless against arms of precision. The 
experiments commenced by a few rounds of solid shot fh>m the forty-pounder 
and the eighty-pounder, and of blind shells from the hundredrponnder, the 
object being to ascertain the penetration of these various projectiles. The 
eighty-pounder shot was found to pass quite through the wall, into the 
tower, piercing seven feet three inches of brickwork ; the others lodged in 
the wall at the depth of about five feet. Live shells were then fired, and 
with so much effect, that, after eight or ten rounds from each gun, the interior 
of the tower became exposed to view. The firing was then suspended to 
enable the commander-in-chief, who was present, to examine the toeach, and 
also to allow of the execution of a photograph. The fire was resumed in the 
evenintr, and continued at intervals on the following day. The centre pillar, 
snpporting the bomb-proof roof, was speedily knocked away, but the struc- 
ture was so compact that the vault continued to stand, and was only brought 
down by a succession of shells exploded in the brickwori^ Nothing could 
exceed the precision with which these shells were thrown. The broken sec- 
tion of the vault was itself but a small object to hit; but this was done with 
such unerring certainty that the very spot selected was almost invariably 
struck. The total number of shot and shell fired against the tower was 
one hundred and seventy, of which only a small proportion was fh>m the 
hundrcd-poundcr. The ultimate result was, that the land side of the tower 
was completely destroyed, and the interior space filled with the debris of the 
vaulted roof. The opposite side was also ii\jurcd, but the mound of fallen 
materials saved it fh>m destruction. We may infer from these valuable ex- 
periments that no species of masonry or brickwork i)enetrable by percussion 
shells will in future be available in fortification. Nor is it conceivable how 
wooden ships arc to withstand the effects of such projectiles. The hundred- 
pounded gun used on this occasion is probably the most formidable weapon 
ever yet produced. Its shell, which weighs one hundred pounds, contains 
eight pouiifls of powder; and yet the weight of the gun with which this tre- 
mendous projectile is discharged is less than that of the ordinary thirty-two 
pouudcr, the weight of which is fifty-six hundred weight 

THE NEW WHITWORTH GUN. 

A short time since, the gun invented by Sir William Armstrong was gen- 
erally airknowlc(l;fcd to have thrown all former achievements in the constmc- 
fjojj of artillery into the shade; but within the past year a weapon has been 
/jroii/r/jt out by Mr. Whitworth, of Enj^laivd, y^\v\cYv, \X. \a oVaMftftftL, «i(X»a»a 
ri'sultH liithmo roriHirJcrcd Ixjyond the range of poaaWAWty . 
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ThOTB are two taw pointt aa to which Mr. Whitworth'» biuTrla dlflbr l>om 

r Willian Arnulniuj^'s. tnlheflnt plow, lhc;r ore iiol, as htt nrc, provlilcd 
> i:li n rhamlietia which (he char^ rriioscfl, liul sic rifled Ihrou^bciat, Oum 
<<r<-ij[ili to niozili!. The p'aU ailvinta^e of Ihia ii, that any unoiint of Uxtil- 
.11;;, anil any leiii^h of pmjuctilu, can bo employeil ; whuiuu. in Sir Willlaia 
.VnDfllmng'a, tbc charge lias to be in variably aocomtnudatuil totbewie of the 
iliamlitT. Mr. Whltnurth sayii that there would nut be the least rilfflcuity 
in Orini; a jimjeoJle half Uic lonieth of the barrel, should orradlon require it; 
aiid he aetoally contcmplalet llrlng a two hundred potuid shot out of his 
riehtr-pcnnd gnu, when It is duly niniiiliud with the earriatra whieh ia now 
' lirliu; prepared tot it. In the next place, instead or beln^ fluted with a nnm- 
licr of Ktih) iliaip-edced jiroovca, the new barrel is a ainipic hexagon, wiiii 
iis atie* nuulc perfbiily sniootb, lo pi to ofTiT the least possible reaistanre to 
B iwd; paaaini; over ittcir ■urfiu-e, and thus obviating tbo ilangara whleb 
might utberwiso reaalt ftwn so consiilunhle a pitch of titling as that which 
Mr. Wbilworth employs. The pitch of rifting in the tbree-ponnder is ods 
inch in forty; and thus the projectile makes one and a half ruvolutionii bcfbtv 
k*»ving iLe barrel, and the moat intense roiatury niotion, and, cunseqnently, 
: lir' umtut Bccnrai-'y of flight, nrc tliusobuiined. Nurwithitonding this violent 
'ii~i in the barrel, which sorao people have imbued must lead to nrqaenl 
> jiliBiiotu, Mr. Whitworth has contrived that there shall lie extremely little 
:ri<iion. This is Tnauagixl by the pntjectile fitting the barrel, and Iwlnnc 
nllowed to slip over In surfaces, lubtiad of beinj; made slightly target Iban 
the barral, a&d being thus forced to cut into its edges. 

Ill Ihu Armstning gun, the pnije(.-ti1o, in forcing its way ont, drives its 
loHlen coating ioto the grooves of the barrvl. Ill tlio Wliitwonh gan, the 
pi<qJu(Ttile i;lid£s over the surfaces of the barrel, and passea out with a nry 
inconsidenible degree of leaistance. The form of profectile which is fbund 
to answer best, and with wtiich ibe great dixtoncea have been accompliahed, 
ia am oblong conical bolt, rifled so as to fit lliu barrel. In the tbree-pouodei 
it ia about nine Inehca lung, and in BliajK! is like a little curutnberwith one of 
itirauiHl ends cut off, and six spiral Klieea cut longitudinally in ita rind,— 
llicae being, of course, fbr the purpose of fitting the hexagonal bore. The 
length or the pinjectile. however, iii not an esuentiai point, and so long as lu 
rifle (uiacily Qis the bairel through which It ia (o paaa, it may be longtr or 
).tH>Tter, or a pertticl sphere, as convenience or fkiu'y may suggest. When the 
gnu ia ID bo loaded, the biBecfa of tiie cannon screws olT. and the bolt ia 
pushed into the liarrel. At its back b> placed a tin cartridge, simitariy rilled, 
and H> MTBOgod aa to proiruile slightly trum the banel, till the caimon'a 
Imwh is again screwed on; so that, when the gun Is bslencd ap, thecar- 
ttMlgsa Hne that part of it at which lis breccb and body Join, and prcvrait tJie 
poaaibility of the slightest escape of air or powder through any intuntice 
that might be onauloned by an imperfect fitting of the airnw. It hai aJso 
1M ailTantag* of confining the powder at the moment of exphniion, and so 
aailng the gun's metal fW>m the l\dl strain of pressure to which it man 
olhcrwbc be exposed. 

But tile cartridge tiaa still a ihnhcr use. At Ihc end where It tonchea the 
pntio-lllu it ii fumislied with a little lump of lubricating inatlcr, which in 
diabiuaeil by the exploaion over the Interior of the barrel, and cleans it for 
llw Bexl dbehBTRe, borides cflbctually praventing the least windage. Two 
liondiod rounds can bo fired without the band (ouUni;', amaxte kkmvm^uo.- 
reo leiuv of hutlua lo npimito onl the liarrel after evet) H^\,au&at \«^n% 
^■lin/ to iiuTj- water wiih tlie tun for iliis puriKwc, ta a\niij>A\ici i-t-A-lKA. 



46 ANXCAL OP SCIENTIFIC DISCOYKST. 

In artion» where time is eTerrthin;;, the gsain would be enonnoiis; and ofwlng 
to this, and to the simplicity of ii» other details, the guns could nodoubteasity 
be fired t^'o or three times in a minute, ami their execution must neeessaiUy 
prove immense. Eacli of them is tilted with the necessaiy screws for shifting 
their aim, and a few turns of a handle brines them instantaneously to bear 
upon any {riven point with the utmost nicety, — the whole being easily within 
the mana;^ment of a sini^le man. 

Some experiments ^ith Whitworth's gims, of different calibres, are thus 
described in the London Times : The three-pounder, which looks more like 
an elejcant telescope than a deadly instrument of destruction, was first fired 
at three deirrces of elevation, and its shot then f^ll somewhat short of a mile, ' 
Taryinj; from 1,600 to 1,500 yards, but in no instance deviating more than two 
yards firom the true line of fire. Two shots out of nine actually fell on the 
line, and fi^'e only half a yard on one side. \l'lien the three-pounder was 
raised to twenty deirrees of elevation, its ran^ was about 6,600 yards; and 
out of three shots fired, two fell precisely on two parallel lines, within six 
feet of one another. The experiments with the twelve-pounder were equally 
remarkable. At twenty decrees of elevation it ranged fh>m 6,818 to 6,339 
yards; at five dc^irces of elevation, it avera<red 2,300, and threw all its shot 
within two and a half yards of the true line of fire. 

Perhaps the most beautiful part of the performance was that in which 
Mr. Whitworth showed how capitally his bolts could be made to rico- 
chet. The spectators were ranged on the sandy ridges about a hundred 
yards from the shore. More than a mile and a half away might be descried 
a little groap gathered around the guns ; presently came a flash, then an 
intcr\'al of a few seconds, then the nimble of the report, and almost at the 
same time the sand in front was ploughed up and dashed away right and 
left, and the bolt might be heard rushing high overhead with a sort of wild 
scream, and presently marking the spot of its final fall by a tiny splash in 
the far distance. 

Subsequent trials at Sonthport, with three, twelve, and eighty-ponnders, 
according to the Ttiii^j, surpassed the most sanguine expectations. "The 
accuracy of fire,'' it says, " and length of range obtained from trifling charges 
of powder were so totally beyond what has ever yet been attained, that it is 
evident we are upon the eve of another revolution in all relating to scientific 
gunnery, and that even the greatest results which have ever been obtained 
fVom the Armstrong gun are likely to be in turn, surpassed by Mr. Whit- 
worth's ordnance." 

In the firing with the twelve-ponnder field-gun, the range was marked out 
by tall thin poles placed 1000 yards apart for a total distance of 10,000 yards 
(about six miles), having short sticks placed in the road at every hundred 
yards between the chief poles. With a twelve-pounder, no experiments hav- 
ing Ijeen made expressly to test the range, a six-feet target with a two-feet 
bull's-eye was hoisted at 1000 yards, to show the accuracy of its fire. Two 
shots were allowed to lay the gun and find the range, the second of which 
passed between the target and the pole which held it Of the eight which 
were then fired, all went through the target within a space of four feet 
square, and two through the bull's-eye, which, fVom the place where the 
gun was fired, looked scarcely bigger than a man's hand. In this result 
there was nothing astonishing to those who have seen the Armstrong fired, 
or even the very best practice made now and then with smooth-bored field 
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Tlw chinta WM twrnty-t^fflit oun<«« of powder, the lan-ire chnree (br an 
onlinnry b'i» of (he *NinB calibru being flriy-slx ounrca. Wilb Ibe ivroDty- 
c.iulir ouncvg. hownvcr, Ihc force and vi-l(M.-lt7 of the shot nmmcd eniirmous; 
ilii- ttl^ht w Jaw, iho ricochet very tccal, and nearif alvayn lo ihe 
Tiifhi, in lh« dlrrdion of thi- pitch or Ihe riding. One >hot, tfier posslnj; 
Uirani^ti IhB lartrot, flrat gnzed iho ennd ai 2,iX>0 ysrt)«, Ihen H^ia at 3000. 
■flur whifh it went on rtcoehBttind along [ha shore, tonchins il every BOU 
or 30O yanls. nniil ii bnrlnl ttKir 5000 rardn from the place wliere it won 
dLwharctd; the elevation of Ihe bud vraa 1-2B, at which Ihe recoil was very 
lMc> the explosion mni'h Ina than that oT an unlinarf Hcld-piere, wul the 
■kin oreulonud hy the flight of the ibot comparatively veiy BlIghL One 
iBh aerrol the cnn with Ihe ntmosl coee. withdrawing wilb ncrew nippen 
lbs tin cartriilKO-«aso IVom the bre«-h after each shot. The lenf^h of Wblt- 
wonb's iwelTc-poundcr to about six rmt, in bore nearly three Inebeti, mud the 
pitch or turn oT Iho rifling th« mme ns that of all hlB ll|i:hi gang, one ntra- 
plele lum In fOrtr inches: or, roi^hly spcaklnf;, the fbot makes nearly two 
a>mplele n-volntlons on Iti axis before il lenvei the can. The bore of Itia 
thire-ponnder U aboat three and a half ini-bc« dlameior. Pranice with ihia 
tbtrc-poaniler romtnenccd with ten degreea clcTotlon at 4000 yard*, Ibn 
chaiRe iK-'liiponly bctcp and a half onncen of powder. Theworklnu feMnrea 
of the gon were the same as we hare noli<^ In Ihe twelve-pounder, BXOcpl 
ibal one miin worked Iho gun with niiicb greater eaie, firing It. withuat the 
li>a«l atK-mpt at hnrrv, four timei in lots than four inlnutea. The sound of 
the projectile alw was acarcelj audible. 

Tbo eliiraiion was then aiterad to twenty dopreea, the same charge ofsoven 
and a hslfoiinco being continued for Ihe range of po»M, Tnm DOOO to TOOII 
3^rdi dlsianl. The flrst *ho( at thia tnmendoua nngo »lruck the aand n 
ti.TOD yanli. and only Are yard* lo the left of the tme line. The second 
•irvrk at 6.1SI, and twelve yards ftniD the true line In the same direction. 
The iblrd. at 6.710. was aixteen yard* oat of Ihc lino. This deTlallon to the 
left WW contrary to the nmal dovlaiiuti of Ihe gun, and aroiie from a rather 
iBonit wiad which had set In from ibe sea. Tbe gun was therelbre laid 
son to Ihe right, and threw a fourth shot 6,S10 yards dialant'e, and only 
two jmi* to Iho left of the tme line! The charge of powder was then 
tollWaiid ti^ eight onncw, and Ihc elevation of the gun nilaed lo Ihirty-Qve 
i|i|tlin The pntctice then maile was really extraordinary. The flntt ahoi 
■ligbted In the aand at S,1I7D yards' distance, only twonly-two yards la the 
rt^t of tb« line. The second fell at S,mo varda, and only ten yards lett of 
tiW Ihw: Ihe third, 9,0SOynrdji, ten .vardfr to the right; and the tburth at Ihe 
bomenae range of 0,lftl yanls. and iwenty-lwo Tarda lo the right. Midway 
between tbo gani and the target the flij^bt of the projectiles over head eould 
Joat be heard, and no moi«. 

The eighty -piiim'lcr wti» then bailed at Ave degreca elevation, with iwpIto 
poond* «r powder, with which charge il threw ■ nlnely-poiind proiMllle, 
%M a frkrnil roar, a dltinnee of S.AAO yaida, when It ricorheiiHl ai rii^t 
mtki and bolkd iDcIf In the sea at an Immense dlstanco. A aooond (hot, 
iriOi Ibe Mine charue, fint graced Ihe aand a.620 yards disiani from the gun, 
■nd onlr two in llie right of the tme line. From Ihia point il glanced 
< BWn l>. bul nntinnol a itmlithi coune onwurtl. aligliling in the eand at a 
OWaiK* «f over flOOO ynrda from the gun. Had Ihio plecn been mountod «o 
•»Mpt*»lli)r lu twing fliwl ai a hlith dcgr<!« of vt^iMVm, Otexc \t twn. 
' ■ 1«iiBllirowii«s vorok'Twa (iXttAtkWaswie* 
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never yet Iweii gained by anj^ 



WBITWonTB'S AKD ARMSTKOXG'S GCNS COMPARED. 

The fanowini; interesting rompftrison of the two new gnna, — Wliitworlh'iJ 
kod Amutron^s, — and retloctiuns on the efi^ft oriheir [nncrai intrwlnctiiMt 
<m modern wartiira, mo derived doia tire I^ndon Armi/ and Navg QtaMt: 

If artillery t>o Blill in its inf^uy, it Is diflioolt to deterrolne who ue to W 
its nuncB, ur under what system of edni-atlon the tremetiduus giant U lo hi* 
brought up. It ia obvious, from the recent experimcnis with Annstrong'li' 
■ad Whitwonti's guns, that the attempt made to estabiish a superioiit; or 
range and Bf cui acy on (he side of infantry provided with amil of precbial 
lelyingM 



I 



r fleid-artiilery, hag been nnsuiveasnil; and that tlie isiinon relying a 
ireight of metaJ can overpower, ta \k(otc, its ancient enemy, and bid«-fidr tt 
Yfilhstand Uie deadly foes, which hithrrto were irreaistililo against uni^ded 
artillery, namely, cavalry eharge and daah of inlintry. But these — ' — 
tages are accompanied hy certain conditions wtiich almost amount to i 
There ia ^al increaae of expense ; there is the necessity of Hperial ai 
tion, being mrried in a Bpocial way; there ia the ioss of accuracy in ricoclMl, 
Arc; there is the diminution of power in disciiarging grape, shrapnel, ohC 
CominoD case with effect; and there la the nicety of mechanism, in addittOB 
to the requirement, on the part of the gunners, of a. certain skill over an^ 
alwve liiat necessary to liandle ordinary field lutitleiy or eons of poih 
tion. Aa Iwtwecn Mr. Whitworth and Sir William Armstrong, the c — 
(lands thus, so ilir as we know ; Mr. Whitworth bos invented a gun wh 
throws its shot farther than any engine of war haa ever yet been able tofb 
pn^ectlles. SirW. Armstrong haa invented, orailaplert, a gtm which thrc 
Bheils and sliot with greater precision, and ai 

range, than any other cannon in the world. We believe, at least, there Is w 
tabe, whetlicr it be that of ttio Fnnch riOed gun, or the United States et 
which combines long range and extraordinaiy accuracy in the diwharge of 
shell and shot, to soch an extent. It will be olHerred, then, that Hr. WUf 
worth excels in range and shot, and Sir William AnnBtionj; la nmlvalted 111 
the propnlaion of shot and shell, — the latter l>eing the mora terrible w 
of tiie two. Ur. Whitwortli, however, is content to do one thing at a tinui 
With a three-poander of thirty-five degrees elevation, and eight onnees A 
powder, he throws a Tiolt, which doflca gravity and resistance, for five te 
M. half miles, and fUls deep into the earth at the end of its flight. Tliat is I 
greatresnlt; and it ia evident, if the nnm1>er of 

great, and tlie object sought to be Iiit were a stationaty mass, thej w 
produce dcstmctlve effects. Bui, as against stone-wotka, or even ean 
works, these small bolts would make little more impression than arrows O* 
into an archery bntt. It is the heavy concussion of large shot fired at k 
elerations, and with comparatively small cliarges of powder, which gi 
produces the moat destmetive effects on masonry ; whiiat on riveted « 
rompails and gabioiuulea no mlsailc ia so efficacions as shells bmsting contlnn 
ously in the ihce of the rivetments. If Mr. Whitworth appeals to his gtet 
ran^ alone, we must meet hini l^ankly, and, with the fullest rrHDgaitiOn ol 
his great merits and of hia very extraottlinary achievements, wo tell htal 
great range of light shot at high elevation ia not bi 
fi/rmJfialile liy any menns as tain practice of heavier rtiov awi itotSi. w 








USKI'-LiL ARTS. 

ir ttttmce- Wilb cotuiJendilo ilIRldcnce, aim, «« beg to point oal lo 
lir. Wlitlworlh two diOli^ultica agalnel whicli ho miut bring bli meehanrcol 
Kcnlu and lii» imlefaliKsbte rMolalhm lo Ikult: One is, ttie large allowance 
•otieamil? hy ihe gucnenfor ihH Influence of slcong alde-wlada on hii bulta; 
the «llier. — uid m leiinag one, — tlie great deflcclluii wlilch occnn In tbo 
riooTbot ainor lbs flnl gnie. Anlllorymcn will underaiand how very Impor- 
liuH it in tbM riirhodiuC sbould be as mucb ■« possible In Ibe true lins of lire. 
It ii our conviction tbal tbc Imponani^of very long range tntai gnni at high 
cltvMiuli baa been very mark exaggjcraled, If Ibe range be obtained by long 
Iniita. and not bj ebcU. Uiaisoa alKiut ic as aiocbanics, pIiiloBophen, or 
lactmpli/siciwu may, tbcn Is some strange rcpugiiance, if not Inability, Id 
nuin to iliroct implcmeiiu of destnmiun a^'oliut unseen (oea. Bni it Is uid 
we miut fit our new pins with tcleacopca. The experioient would be allll 
nnsucrauful. If any one douMs it, let liiiu walh to tome bill live miles away 
from a great lity, with a eood glass in his hand, and «olecl some point tar 
atladc. TbcD let blm examine bis own iHrnAutions, and aacenain wbetber he 
wuold bave much eonfldencc in his tbroopoundcr bolt, and would work bis 
iinaj^nury guna wilb energy at^iOnst tbo murk, and ho may rest asanied that 
be has at tliat moment a piclt; rertoin index to tbc stale of big Aelings in 
actnal worfltre. Vnlil Hr. Wtailwonh bos proved the Hdaptability of bin 
pms tor Hrlag shell, and the puwer of his larger ordnance lo obtain eonsld- 
crable ran^ at low cleTaliona, he may consider that his bcaulinil prlneiplo 
has not received Its nill practical dcrclopnwnt Ibr purponea of warfaru; 
whilst Sir William Annatrong must admit that, as yet, hla worlby and liberal 
Tinl liiu beaten him in tbc matter ot range, which is one that maat always 
bare roon important relations tu llic power of artillery. Mr. Whitwortb has 
pniTwl tlial bin hcary gun throws a shot wbii:h maintains Its initial retocity 
for ■ ptot leni^th of time, and we duubt not he will yet get great propor- 
liouaM Tsn^ fTora llii Hi;;bly-poundcr. flis lineal accatacy ia Tcry great at 
tbc lower irwectorica of llio light guns, and It will, of course, be exceeded by 
kp^MTy orduaaco. 

KKW WAK IMrLEUENTS. 

■« New PrnJ>vtile. — A new form of projectile for riHcd cnnnon lins 
been bnm^'bt out during the past yeor lij- Muasra. Ilotebkias, of Connecticut, 
and hai rereircd foyorablc attention ftoni the United Stales War Department, 
U in made in three parts: the main body of cast iron, with a i-pace or 
cavity aioond its ccntjc, into which a bolt or jacket of lead, or other soft 
metnJ, Is cast. On tbc rear end they place a rap of caal iron, with Ihe tVont 
edge sharp like a wedge, which is driven on to Ibe tear end of the shot, and 
into Uio belt or Jacket of lead. In this condition the shot it introduced into 
any riBod cannon uf snilable bore, anil the aclion of tlio powder, when tlie 
cxploiion occurs, fot\TS tbo wedging cap lUrther into and oniicmeatb tbo 
letkd bell, nndexpandsit into the grooves of the gun. This expansion^ not 
olluwttt to lake place except to an extent liarely BUlIldent to tightly All tho 
groo»e«of Ihe pin — the extent being perfectly controlled by the depth of th« 
cap, Ilic Interior of which drives a^tainst the end of the caat-iron body of 
the (hot, and ttiis limits I hff strain on the gim. 
The oiliantHKea claimed for the sboi, arc: extraordinary accnrscy; long 
i; light charges of powder, in proportion to tb« 
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MoMter Oim. — One of the largest cannon ever constmcted has been cut 
daring the past year at the Fort I*itt Foundry, Pittsburg, under the super- 
intendence of Lieut. Kodman, of the Ordnance Department. It was cast 
hollow, upon a core, tlirougli which a stream of cold water was constantly 
passing, at the rate of about forty gallons per minute : the object being to 
produce metal of uniform texture, from the equal cooling and contraction of 
the mass. The core-barrel, which fonnod the bore of the gun, was removed 
twenty-four hours after casting, and water, at the same rate as before, was 
caused to circulate through the cavit>', descending along a tube to the bottom 
of the bore, rising up by another tube, and esciqiing through a wrougbt-iron 
pipe, cast into the spruehcad of the gun about fifteen inches trom the casting. 
The metal was entirely cold at the end of seven day^ after casting, — a 
shorter time than is required for cooling an eight-inch solid-cast gun. The 
bore of this gun is fifteen inches in diameter, and thirteen feet long in the cyl- 
inder, which is terminated by an ellipsoidal chamber nine inches long, muking 
the total length of )x>re one hundred and sixty-five inches, or thirteen feet 
nine inches long. The thickness of metal in the breech is twenty-five inehes, 
and the total exterior length is fifteen feet ten inches. The greatest exterior 
diameter at the muzzle is 48.1 inches. Tiic weight of the gun is 49,099 
pounds. It is to carry a shell of three hundred and fifty pounds, and a solid 
shot of four himdred and twenty-five pounds weight. 

In illustration of the advantage of the mode of casting adopted in this gmi, 
a specimen of cast iron, cut from a shaft cast in the usual way, was recently 
exhibited at a meeting of the Franklin Institute, Philadelphia. In the middle 
of the piece, where the iron had retained its heat and softness fbr the longest 
time, the contraction of the surrounding parts had caused thp metal to assume 
an open, loose character, whilst the central portion ^'as thrown into groupi 
of spiny formation, resembling fVost-work. Experiments made with Bod- 
man's gun at Old Point Comfort, Va., arc reported as highly satisfietctoiy. 

THE CONSTRUCTION OF ARTILLERY. 

The very interesting question of the l)est method of construction to be 
adopted for artillery has recently been handled %\ith unusiud detail by a 
body of gentlemen who, it may fairly be presumed, possess peculiar qualifi- 
cations for forming an authoritative opinion on the iioint. On the fourteenth 
of last February, Mr. Longridge, acivil engineer of considerable eminence, read 
before the London Institution of Civil Engineers a paper on the subject; and 
so great was the interest excited by his essay, that the discussion which fot 
lowed it was carried on for five consecutive evenings, being snstained by a 
large number of the most distinguished authorities on the question, militaiy 
as well as civil. Although there was, as might have been expected, consid- 
erable difference of opinion, often on points of no small importance, among 
the gentlemen who took T)art in this lengthened debate, still, the complete 
ventilation of this momentous question at the hands of such competent 
authorities cannot but excite great interest. From a printed report of this 
discussion we derive the following abstract: The one point to which Mr. 
Longridge has directed his efforts is the construction of a gun which shall 
be able perfectly to resist the utmost force of the explosive compound which 
may be used in it; in other words, the manufacture of a gun which gun- 
powder cannot burst. In order to eflFect this, it becomes, in the flret place^ 
necessaijr to ascertain, approximately, afc leaat, tha bc^nai «x&o5int of the 
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Crmv iKnpniloi hy ihc cxplnsion of gunpowder, —a point on wlJcli artilleriita 

!.■■ ■* yri wry tia rruin bdn^ rompletitly ayrwd. KoDlna, wbo lint iHr 

■ mptiHl 111 dfleniiiiiniion, toIuwI it at one Ihousand Htmosplierc), or nt*Ay 

< >fn Min> un (he w]a«n) inrh; Hution. »Lo enilmvoiwl w mrertnin It by 

r .111- iri' ihiT Imllintic pemjijnm, aatimainl <i nl from thirteen to seventten 

< .>)>t^n Boxer, vtioAC mftlliod I'onsista in meuuring tbe aitnal 

1 iiunent ^lu evolved by Iho eomlmslion of a known UDOuni of 

, firrive* St the re«nh of rathor more thnn twenty-two torn. Ind*- 

Ml tlie great dlwrGpanry Iwtwecn these Beveral estimate!, Ur. 

■ ii'lineB to receive thtro, oo the ground of Om hiaerumcj of tha 

n hirh ibcy have lieen mode. In tha last method, c»ped«Uy, 
I ■ ii> be several sources of error; fur not only has the heat gene(<- 

■ ■imbustionofciiupo'vder never been experimentally determinod, 
- i!-o qailo possible tlut the expansion of gases at so extreme K 

ifiiiiorniuie may not altofjether be fcgntated by the law of HuiotM. 

Fvnher. it preEQpposea the inatantanean* nmvenion of tbe whole of tba 

powiler tntu ipa. Mr. LoniiTfdgo ait'onlln^y Instituted a scries of espett- 

II If mi 111 hl^ owii, basal upon the dctcrminalion of the amount of (cnnpoipdv 

' iiursi a eyllnder of known strcnti^h, lYom whkh ho roncludal 

::i.'ilc ftirceof tlic powder useil — govcnlmcnt powder — did not 

iiiopo tons per sqnanj ineh. Tliis amount of fon-e nm never, be 

liimnentlf nsineil by a gno made of caat iron, a material whose 

'ill! i$ ratimnted at not tnoro llian ei^it tons per square inuh, 

^>9 I* ^enenilly tbe case lii 1^^;^■Ild, Ihe gun be east Bolld, a/vt 

iHircd, since the unequal rate of cooling of the inner and outer 

I t.iil lo produce serious flaws in its moss. All tlie money, there- 

I t-. iinw being spent In riHint; cast-iron ordnance Is simply (brown 

m.-iy Tlie Bstne objettion applies to tlie eouslruction of a gun t>y a glugl* 

ndins All"! any boniu^^eiteous material whatever. The oul.v way of atttttnr 

ing the muimum of sircngtii is, to build up tlic gnn, hiyer by layer, io snvll 

a iiiiiTii».'r tlint each successive layer. IWim within outward, shsJl be In ■ 

I > Iv Increasing state of tension. It is on lids principle that the 

\V. ArmstronKi ilr- Whiiworth, and Captain Ulakoly an: mode. 

'■ •■!' canrlng It oat, however, aduincd by all these gentlemoni 

'iii'lrcllng a central tube, of various material, with suecossivo 

'<!. whieb are eitlivr slinink on by cooling, or (breed on when cold 

.< pn!«iiur«. This mode of operation can never, says Mr. Lao)^ 

i . [>rrftctly sat isiliclory results. The exlreiiie nicety with whith 

"[ I'wh succcHsive hiyer oudit to be leindated — tbe deviation of 

I'llreillh of an Inch from tlie rcquirol size being suKldent to 

in,ii<'i-iiill\ Inipair tbe stiviuirth of the jcuii — cnn never lie srriveil at by lbs 

cuuimi'iMiti of a healed ring; and tlie rini», however put on, must sooner or 

later be U>i>»enedby the repeated shuehsof the cxplosioa. The plan proposed 

l>y Mr. i.'iiiinidee is. to wind raond b central tnlw successive spind layers of 

iiiitil thodOsircdstreniJithisBMilinei!,— the greatcA attention beli^ 

1 siuniwision of earh saecemive layer. He does not enter at »ll 

rionof what tothe host mnlerlal forthoccntral tube. On the 

I'- sola object being 10 exhibit in Hie most striking light 

..-! power of tesistoncc given by the layers of wire, ho nppeon 

; .s\^Mly lo ban mode the cure iw weak as ho well eonld. The rcsulu of a 

. lus of private ex|)*ritacm» on a small scale wenj su cnconraging ibat bo 

< Ni.>uwi«j a iiaus efUuiler, of nlwut tbreo inubea bon koOi & ^bsWid^, 
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sqoaie steel irire, oT tlie sixB of onc-sixteeiitb 
deep lU the breech, and diniinishiiig to It 

Uie mitzile; and, After sabjalin); it lo a severe proor, Butimine'l it, in <. ^ 

1853, to the Select Ordnanto Comniitloe. The dedsion not being t^rorable, Ub: 
Lougiidge continaBd bis experiment!, employing s cylinder of east iron i 
of btaat, >nd Bnecceded in pnxludag a goo, weighing only tluee bi 
pounds, which conid throw a, shot of seven snd s half pounds to the di 
of ■ athe, — a result which, ho bidleves, is not attainable by any six-pc 
in tho wrrico. He ftirlber extended hia invention to the eoostmet 
Gjlinders tbr hydisolie piCBses, and sucrcedod in eomhining the twi 
desirable iiiialilieations of lightness and strength to a degree fcr b 
•aything that has been attained by any other nio>le of coDstrattion. 

anch, briefiy, are the prlneipa! points whi^'h wei« tnbmitled by Hr. Long> 
ridge to the niBoling. We have already said that in the discosaion whidl 
fbllowed many of the most distiogniithed authorities, civil and military, 
part. It seetns to be generally admitted that, asflir as regards mere strengO^ 
Mr. Longridge's gtms are likely to be superior to any others. Most of ti» 
objections whieh ore made to hia plan are based upon the diCBenlly of seeming 
the wire flimly at tho breech and the muzzle; points H-hich, saya Hii 
Longridge in reply, prasent no real difflcnlty at all. 

Several gentlemen speak up in fnvorof cast iron as a material for artilteij* 
Ur. Haddan and Mr. Bashley Britten, to whom the task of rifling tlw ezU- 
log iron ordnance lias been chiefly entro.iti.'d, both declare tliat. for rangti 
of TrotD three lo fonr thousand yards, the old guns arc all that can be de^ 
■lied. They orRe, with eonsidoralile cogency, that a longer range Uian H 
is not practically required. In order lo make sure of hiltinf; even a la^ 
otUcct at six thoDsaod yards or upwards, it is necessary to throw away 
ascertaining the range more shot than can, with a due reganl lo ecooon^ 
be spared. Cheapness mast be an Imponaat element in tbe calcnlattoK 
An old Iron gun, who,e value Is not more than £S0. can bo rifled fbr thlr^ 
Bhilllnga, and so enabled to Ihrov shot to a distance of more than Oiitm 
tbouiand yards; and it is bod economy lo spend £250 on an Amulroitf 
twolvD-pDunder, whose peribnnance is but llnle if at all superior. K^ 
Conylieare and other gentlemro extol the American system of casting fHW 
guns hollow, and cooling them from within outwards, by passing throng 
them a continual stream of cold water, while the outside is kept bea«4. i 
This method Bccnrvs the advantage of keeping the outer portion oT tbe gm J 
in a greater state of tension than the inner; and Ur. Conybeare anUdpal 
that the gun of tho l^turo will be of cast Iron, and manufactured in ti 
manner. But the truth appears to bo, that east Iron, thou, 
BntruBtvrorlhy as is assorted by Mr. Lonftridse, cannot bo relied upon 1^9 
materiBl for artillery. One gon may survive thousands of discbai^ea, M 
another, m^do of the same iron, and under the same cii 

burst at the first discharge. Sir C. Fok advocates the U! ^ 

with wollVam Or titanium; and Mr, Abel, tho chemist to' tbe Ot^Ml 
Department, stales that a compound (at superior In tenacity to orfiu 
gnn-metal may be obtained by mixing copper vrilh thm 

cent, of phosphorus. But there is little doubt that, as fai ..„ 

the only reliable guns are those which are built npon one modiflcntlon 11 
another of the new principle. Mr. Lancaster save a few words rwi 
tho bursting of his guns in the Crimen, n mlsforttmo ivhirh hns sine 
been Ovqaemly cited as n proof of the iuctl!i;icncy of his s 
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i! T.t WBi ontinlf ovinK to tb« rBolty ronstntcUon or the shtll* wlildi mtn 
■ innt a>cij. TIk)]' wrre madu ia iwu (iiinti, and weldwl logedicr, Bud Iha 
' ' .4 Iwiiii; (KTiuiviiullr iuipcrt'e<?i, ilio flump of iho cxploslOD pcncmied 
. ,:lj tliothull, irhirbbunt In, niidorcoiir»i»liHttmxl tbc gun. Sbelliiniidu 
Lu one piece were ot ance eDbstliuiod, uid nuUiiiis of tbe tan bM sinca 

lu Tcgonl to tbf efTed or cwist in rifled |^n», every unillcrist seams to 
have bla uwn idea! a» lo tho degree of ii lo bo eivon, vaiyipe (Vom Mr, II»d- 
doa'a une Inm In fonr feet to Mr. Wljitwonb'e one turn Jn (otty hicbo; 
but Dot ope of Ibom tshva (ho trouble to ^le bii reaaons tor Klectfiig tbo 
jircciw pitch which ho has douldcd id adopi. Ur. Hndilsn, iadei»l, betioreB 
tliDi A very rapid tviHi la likely to burst tlie ^D ; and Mr. Wbltivortfa uyi 
ToencJjr ihal it if ler7 dvsirobla lo give a vorr mpld roiuion to the pntjec- 
lilBi but Dulther one nor llie other cltos cither fucu ur Ibmries in snppun of 
Ilk view. Mr. W. B. Adama regards rlfllnft mcntl;- na a doTJra for correct- 
log tlio defvuu of baUly congtrucled projoctilet; and ca it InvoK-es a coniM- 
cnblu WBiio or propelling power, bo bupea before [oni; lo sec it diipcowd 
Willi altogotlicr, by tbo omplof monl of ninro accuraltly-mnde »bot. 

I'lO'bapi the moHi obvious and siriklDi; concloalou Iliat is deducible fnat 
< :i': wbolu of ibU dlicusBlon la, thai the science of artillery Is as yet la tta 
.iiuiney. Tbero is eol a tlnglo point of Importance on whlcb itw noit 
' I'l'usilQ opluioos are not bold bj the laoat compclont aalborilius, To apec- 
u!:tio on tlic caoaoi which have led to lliia cxlraordluory neiilect on mattara 
of sUcU vftul lupott wotild Im 6, ta»k moro cosy tb&D proUtivblA. 
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Tlie following la »n absiract of a lecture recently delivered before Iba 
lloyal InKIiintion, London, by Mr. P. Abel, Director of tbc chomlcikl establlsil- 
iiiiint of llic War Department of Great Brilain, " On the recent Applications 
or iiclcDrc in Kcllncnce to the Efflciency and Wel^tro of Military Forces." 

OoeoritiE most important subjecia in connection with military oqalpment, 
and oiM which haa rccenllj received a very large sbaro of general -attiinllon, 
reliUcB lo the chantic* which have ifrailually boon ofrectcd In tbe natain of 
material, and the priuciplca ol construction, applied to the prodaetlon of 
cunnon. L'ntll leiy recently, ths materials used Ibr I'onnoD liavc be«n only 
t^ two kinds — cast iron and bronze, or, rather, tbo alloy of coppor aiul Un, 
known a* fn>n-aieliil. Of theae, the Intlcr la by far tbe mott ancient- Cunt 
wtrn cast of bronio in France and Germany about 1370, and fmra that period 
uTiiil ihc ituse of ibB flneoaih century tlild material Rradually replaced 
W!uui:!ii !u>n, of which guna vers constructed in tbe first Instauc*. An 
i'2tiiml[iiiriaii oftuch iron Runs of early date as are a till in existence — f neb 
u^ till' Moiij Mf>K, or Scotland, the grnil gun of Gbonl, and othert— shows 
(it"! lilt iiriniiiplw involved in Ihclr general mnslnictlon are prociaoly ihosa 
wujih lirivt' Just been most aurcvsafaily applied lo Ibe pCDdOctlun of wroOKlit 
■I ...t fillc.l triina In thia country. Those ancient ituna weia built up of eiaia- 
Imrt, .ir.LinL'od lonKitodinali.v, upon which wrouKht-iron rings wut« shmnk. 
Tho vi'f.v iinporlbct natura of those atnictiir«ii, arising ftom tho primidra 
. ,J9 adltfon of mechanical ond mclollurgic nppllaucea at tllnt early period, 
" " " " ' dunibtilly eirct'dinitly ujicormln; and It 1» ilierefora not 
liul tliiu compound nuns <)( this class were Kradaally rcpiacod 
»jia vttt fieoB. £rca jdie ffvaX utpenMOl Vl 
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vbldi must baYB 1 
gnnii. 

Although cnat Iron vna sppUed to tbe prodactlon of sliot and other p 
Jectlles M tho cloae of the foaneenlh century, it was not until nbool 1( 
thai flannoD wenj moda of tbis malerial. la proportion as the facill^ oft 
protloctlon iiicreiuod, its application in this diroction was gnidiuUI}' B 
tended; but In no countiy hiu it cvor entirely snperseded bronie or g^ 
metal, which, on account oDta supniior tenadty, baa alwnyn been employi 
for the conBlmctloii of light fleld-gniis. This alloy poasesiieB, howerer, ion 
very aeriooB derects, artelng principally ont of iu ftortncsa, and its cooseqa 
Incapaciqr to resist the ii^nrious effbcts of rnpiU Sring. NumenHU expl 
ments baro been made with olloye of copper, and, recently, with other ec 
trioatlons of that niDtBl, with the object of diecoiering soniB material at le 
eqnal to Kiin-metal in tenacity, and snperlor to it in bardnoss and alM 
tmifonnlty. Alloys of copper and alnmiunm hare been proposed; >j 
apart fhini the present great cost of alamlnam, the readiness with wh 
nils melal \i attacked by alkaline sabslancea, and tbo powvrful cdtroail 
action which portions of the prodncls or docom position of powder i 
qnently e:tert upon it, preclude Its application Co the production of a n 
tnte for Ran-melnl. The effect of silicon In hardening and greatly In 
the tenacity of copper has also 
doubt that, tbe difficulty of producing on a large scale a unlfonn compouo 
«r copper and silicon once overcome, such a material would prove a moi 
Talnable substitute for bronze. The elTecta of a small quantity of phoe[dioni 
npon copper nro similar to (hose of silicon ; Ihe metal is greatly hardened 
iU uniformity may be ensured, nnd Its tenacity Is also much inc»ase<^^ 
Copper containing from two to four per cant, of pboaphorna will resist 
strain of from forty-eight to fifty thousand pounds on the square inch, wbil 
the aTerage strain borne by gun-metal Is atiout thirty-five Ibuusand poDadi 
Uniform componnds of phosphoma and copper can, moreover, be prepiue 
without dlfHculty upon a largo scale. By Immersing pieces of pbosphon 
Ibr a short lime in a solution of sulphate of copper, they become coated frit 
a film of tbe metal, so that they may be safely handled, and thrust benea( 
the surface of liquid copper before the coating melts ; thus tlie pbosptum 

Tbe great success which has recently attended the constmctlon of mallei 
Me Iron guns appears, however, to render It donbtfnl whcihcr any of tl 
componnds above referred lo, or olhers of a similar character, will en 
receire employment as materials for cannon. Attempts have been toa^. 
fh>m time lo time, tar many years past, to produce forglngs at raalleablj 
Iron of Bufaciunt size for conversion into cannon. The great difflcnl^d 
Insuring anything approaching uniformity of chemical composition a 
physical properties In cast iron, and tho consequent great variation a 
nncBTtainty of the enduring power of guns made of that material, acted ■ 
powerflil incentives Jbr the prosecution of such ciperiments. Expert* 
gained during tbe late war was also unfavorable, partly to the empiojTi__,,_^ 
of cast iron as tbe material for the heaviest pieces of ordnance, and part^ 
to the system of casting those hitherto in use. 

The attempts made by dasmyth and others to produce lai^ forging^ 
safBcientiy perfect for conversion into cannon, were, however, nniformlf 
atieaded with failure, esecpiiug lu the luaiaute ut a-ieiy \ai©i ^uu — tbij" 
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n-foch calibre — oonBtrnclod at Iha Morwy Company's works, -which has 
hilly wKhetood soTno ceTero [rials, tUoufch even tbfa gaa 1b not a pei^ 

B«ly loand forging ihronBhout. This wunl of success is aacritwd panlj to 

Ihe difflcnlty of ensuring perfen nclilB thronghont a. very larKe (brging, 
and partly In a change which is gradiinlly elfeciBd in Che phyilcnl Blmctura 
of the inelal by it» repented exposure to a liigh temperature, and posaibly, 
'ts fRMjnent subjection to powerful coacnssion. 
if wrought Iron, which have been built up by woldlng, the 
af the metal is alwnye fbund (o have passed over, more or 
b perfectly, into a lamellar structure, and the strength of the mass thiu 
H very nnislderabi; diminished. 

pifi to construct cannon of iargo masses of mat- 
B Btltl In prognuB, Mr. Mallet, Captain Blakeley, and alhett, 
n Ihe subject of the [<onstrui?tloii of cannon of larg? sizo their 
d had applied mathematiCBl .reasoning to its elncldation, 
«nchiBlon ihal the trne nystem to be IVtIlowed woi that 
Of constTQCting cannon of several ports, combined in such a manner as to 
lender every portion of the metnl available In resisting, by Its tenacity and 
elaslicily, the Blraio axerlcd upon the J^n by the oxploaion of powder. The 
method of construction proposed by those gentlemen consiated in preparing, 
in the first Instance, cylinders (or rings, to be afterwnnis braced together), 
and In Ehrinbing npon these other rto^s, uf which Ihe internal diameter was 
(omowhat less than the external diameter of Ihe first ring's or the cylinder. 
The latter are thns placed in a state of compression, while the external rin;^ 
are in a stale of tension. Other rings are again shrunk upon Ihe outer onea, 
according to the bIes of the (pin and the Btraia which It has lo bear. In this 
«ny the whole of the niEtal ciunposing a heavy gun or mortar Is arrBn^od 
hi a condition most favorable to the elTectual resistance of a sadden strain 
applied tVom the interior. A gun constructed on this plan, by Captain 
Blakeley, haa exhibited very great enduring powers. Two enormous mor- 
lars have also been constructed by Mr. Hallet on the same principle^ and, 
although the trials with one of these were only partially sncceBBftil, the cor- 
lectncas of the pHnciples above referred to were in no way Impugned by the 

The methods adopted (brfheprodnetionofthobeautifni riflc.gim inveoicii 
by Sir William Armstrong, which is rapidly rephiring the old bronze Hold- 
guns, aJTord an interesting; lliuslmllun of the application of the above sys- 
tem to the uonstraction of very lijrht and durable cannon. This gun consists 
eientially of rings partly welded together, so as to prodUL-e a cylinder or 
barrel of sufHcient length, aud partly shrunk one upon another, so as to Im- 
psrl the requisite strcn^^h to the structure. The rings themselves are lh>in 
nro 10 three tlwt in length, and are ibrmod out of long bars, which are coUod 
a red-heat, into spiral tabes, and afterwatila welded into solid 
rs tk>ni the steam-hammer, applied to one end of 
ealed coil, while hi a vertical position. The rings are united, to (brm 
Tel of the gun, by mising to a welding-boat the closely proximaW 
liies of two rings, placed end to end, and then i^iplyinga powerful 
' ttreastire to the cold ends of Ihe rings. In the large guns, a second layer of 
iin<^ Is shrunk ou to the Brat set, or barrel, throu;;hout the length; hut in 
titc smaller guns it is only behind the trunnions that two adLlitional rines are 
^^rtmmk on, one over the oliicr. The onlcr ring is exactly like tbasa alirariy 
^VaaenTvi',' bat the lalemiixliate one ii iircparcd by bending wo \iQttii\BSv4"as.\n a 
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Bcmi-cylindriral form, and then welding them together at the edges. In this 
'way a cylinilcr id obtuiiicd iu which tlic tibrc of the iron is arranged longi- 
tiKliiiuUy, instead of trans versoly as in the other rings. This arrangement is 
u'lopteii IxM-uusc that part of the gun has to sustain the principal force of the 
tiirust ujxiH the breecii, on the discharge. It is into this portion that the 
bn-cch-scruw — maile of steel — fits, by means of which a morable plug of 
bt(;el, provided with a soft copper washer, is pressed up against the end of 
the barrel wiicn the gun has been loaded. The breech-screw being hoUow; 
the ('har;;e is intnxluced through it into the gun, on the removal of the plug. 
This gun, built up of so many pieces, accurately welded, and turned, and fit- 
ted, with its thirty or forty grooves, its neat lever arrangement for woiking 
the breech-screw, its admirable sights for gi\'ing direction, and Yarious other 
arrangements, contrivetl so as to render it a most complete and perfect 
weapon, is undoubtedly very costly as compared with the ordinary cast-iroii 
gun. But, owing to the admirable system of manufacture, and the beautifUl 
mechanical appliances brought to bear ui^on the production of each part, the 
original cost of the gun has already been very much diminished. On com- 
paring the price of a twelve-pounder gim with that of a bronze gun of the 
Kanie calibre, which it has now superseded, the latter is found to be about 
double the exi>ensc. The price of iron used for the mannfacture of the 
Annstn)ng gun is nineteen iKmnds per ton. It is the best description of 
malleable iron, l)earing a tensile strain of about seventy-four thousand pounds 
on the square inch. The present cost of a twelve-pounder gun, weighing 
eight hundred weight, is aljout ninety-three pounds. The value of gun-metal 
is a}>out one hunilred and twenty-five pounds per ton; and the cost of a 
twelve-pounder gun of this material, weighing nineteen hundred weight, is 
one hundred and seventy-five ]>ounds ten shillings. Of the latter, it may be 
said, that when no longer serviceable it may be recast, while an old Armstrong 
gun coiniot t)e reconverted into a new one. But, on the other hand, the 
average number of rounds which can be fired fVom the old gun before it is 
unserviceable scarcely exceeds one thousand; while the limit to the power 
of endurance of the Armstrong gun is not yet known. Between five and six 
thousand rounds have been fired from one, without any vital injury to the 
gun. 

While these important results have been obtained with guns of wrought 
iron, built of rings, others, scanely less valuable, have attended the applica- 
tion of materials, varying in their nature between steel and malleable iron, to 
the production of light guns, cast in one piece. M. Krupp, of Essen, was 
the first to i)roducc masses of cast steel of sufficient size for conversion into 
cannon. A twelve-pounder gun, cast of this material, was experimented 
upon in this country several years ago, and exhibited the most extraordinaiy 
powers of endurance, luiving withstood the heaviest proofs without bursting. 
faiBularly good results were obtained with cast steel in France and Germany, 
. II I T> itt ijow apphed to the construction of the rifled field-guns in Prussia, 
jt \ i.st niJiH rial, somewhat similar in character to this steel of M. Krupp, 
: iiu lo vvii ill *hv name of homogeneous iron has been given, has recently 
J*. I.I ci Hi .«fr -ww^-ssful application in the hands of Mr. Whitworth, not 
\j.uy to : II' i»r<«.i>* «)Dii of the barrels for his rifle small arms, but also to 
ttic luuiiiinii t^i •■" ■•*' <u:beautifYd rifle-cannon. The smaller cannon are cast 

.11 •■ L- n ■' •' '^rgcd to the required form. The heavy guns—* 

iri;:i .V a. .1 Inn-'- .' wtj — consist, however, of cyUnders of homoge- 

jicu 1:5 iryj.i fi'x ?vf fibrous iron are forced by hydraoUc prcs- 
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Bnrc, the breccli portion repciving hoopa of pniJdled Btecl. The Bnrnl! Wtiit- 
worih gitn! iiiidouhiwUy puaeeBs the great advnntngo of simplicity of ron- 
smiciion oTur Ibe i.'OnipOQiid jjims jnsl ilcacribcci; bnt tlie present great ex- 
pense of llie material givea the latter llie odTantage in point of cost. Thcro 
csn lie tittle donbt, bon'over, tbat tbe IbdlitiGS fbr ohtaliiint; products of [his 
ile^cription will Inercflse with the demand; and there KppeaiB no leason why 
tlie process of Wr, Bessemer, which has reeeutly l)eQn applied with great 
BQeecas to tbo conversion o( iroTi of good ehemical qnality into esecUcnt 
(tut Btcel, upon n very eonaiderable scale, should not be resorted to for tbe 
production, at a moderatQ coat, of massea of cast steal, or a material of a 
eirailar rhara^^ter, of sufHeient aizo tbr conrersion into eatmon of all sizes 
hut ihoee of the heaviest calibre, trliich it will, perhaps, alwaya be found 
most advantageous to construct of several pieces, upon tbe principles just 
now tcfisrred to. 

Tbe improvcmonta effected in the conetraction of fire-arma have rendereil 
indispensable a carcnil revision of tlie descriptions of gunpowder liithcrto 
njed, which has already led to the ntodlflcatioti of Bcveral important points 
in Ibe mannfkctnie of powder, whereby a greater uoiformlty In the action of 
Ihe latter la ensored. and ita explosion is regntaled with especiaJ regard lo 
Ihc (loDliIe work which it now has to perform in the {a^^atc^ number of riSed 
MUM, namely, tliat of pTopelling tbo projectile, and of e.xpanding it inU) tbe 
pooTca of the rlSe. 

Considerable attention haa been devoted in difl^rcnt continental stales, 
Swing the last ftv years, to the application of the different forms of elec- 
Udty to the dischai^ of minia. The many serious inconveniences attend- 
ing Ilia employment of voltaic batteries for that pui^iose in the Held, hare 
kid to the use, with considerable aucccsa, of the arrangements contrived by 
Bniimkorff and others for the produetioa of poweritil electro-magnetic cnr- 
leats. The application of the Induction-coil machine, with appropriate l\tse 
maogonieiits, tbr the ijunitlou of the mine by means of the spark, led to a 
1W7 gnat reduction in the size of Ibe battery required even for exteniiva 
npemtionB. The nccessily, however, of still using a bntlery, and the great 
Blbflity 'O in,inry of the induction apparatus, have rendered the advantage to 
ti« aiuined by their employment somewhat qucsdonable. In Austria very 
important results are said (o have been obtained by the employment of fric- 
lion^ in the place of voltaic electricity. A very portable arrangement of a 
lilalc-electric mathine, with Lcyden jars, and a small atovo lo protect the 
^paratns (Yum damp, has been employed with sut^ess in some eatenaive 
operations, as many as one hundred charifes having been fired simultaneously 
f^ iW means. Professor Wheatsloiie and Mr. Abel have carried on numer- 
Hu oxperimentson the application of electricity inlhls direction; and, at the 
tiisgeation of the former, otlempts were made to employ the electricity ob- 
liJncd hy indnction ftora permanent magnets. No difficulty wos experienced 
in iini>tin>; a single charge by its agency; but it was found tbat the ignition 
nf more than one chaiT^ coald not be effocled with certainty by the employ- 
nipnt even of the most powerihl mognets and the use of fuses containing 
viry sensitive compositions. Eventually, a f\iae arranjrement was contrived 
I ml a composition prepared hy Mr. Alicl, with the employment of which the 
,,■ iiition of several mines conlii bo efltected with certainO', by means of one 
.ii the small magnetic ajrauKcments employed by Mr. WTieatstone in hia 
IHArlalrie tcle^iTaptis; and an inirenions combinarlon of several auch mai^ets, 
■muifoil inaJbrm Fcri'/JonnWc and ft'adily wotkui liy imy sQ\ii\M,tiam.\ft 
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applied with cqnal certainty to the dischar^ of a considerable nnmber of 
mines. The j^at element of success in the Aise-composition employed is to 
be fomid in the circumstance that it combines a high degree of sensitiveness - 
witli considerable condmrting power. The substitution of the magnet for 
the voltaic and other arrangements hitherto used wi\i greatly facilitate min- 
ing operations; the soldier requires but little instruction in its use; with ordi- 
nary care it is not liable to derangement; it is very transi)ortable, and ready 
for application at the shortest notice. 

In connection with submarine operations, vulcanized India-rubber bags 
have become valuable substitutes for the wooden and metal receptacles hith- 
erto employed for the chains of powder. The numerous applications which 
India-rubber, especially in its vulcanized form, now receives in connection 
with military equipments, render it a most indispensable material. Thus it 
has been applied to the preparation of waterproof linings for powder-barrels, 
waterproof cases for ca-rtridges, convenient holders and waterproof coatings 
for percussion caps. It is used in the form of springs and buffers in connec- 
tion with gun-carriages and the beds of heavy mortars; ambulance wagons 
arc supplied with efficient and easily applicable springs of India-rubber; and 
one of the most important additions recently made to the comfort of troops 
has iHJcn the general supply to them, when on active service, of waterproof 
clothing and covers, to be used in camp. 

The protection of camp-erections from fire has also received attention, with 
successful results. A cheap and ready mode of applying a coating of insol- 
uble silicate of lime and soda to the surface of camp huts, whereby very 
important protection against fire is attained, received application a few years 
ago; and quite recently a method has been devised, by Mr. Abel, of impreg- 
nating tent-cloth with silicates to such an extent as effectually to prevent fire 
fYt)m spreading, when applied to any portion of it, and in such a form as to 
enable them to resist the solvent effects of drenchin<2: rains. 

The application of soluble sihcates to the preparation of very porous arti- 
ficial stone has enabled Mr. Ransome to produce portable filters, by the aid 
of which the soldier may fVequently be enabled to partake of water which 
otherwise would be unfit for use. A still more efficient portable filter is now, 
however, prepared of carbon, in a porous condition, which not only has the 
property of retaining the mechanical impurities of water in its passage 
through it, but also will purity it to a very coilsiderable extent fix)m injurious 
organic matters and gases which it may contain. 

One of the most important improvements which has yet been effected in 
the purification of water, and one which has already received important ap- 
plication in connection with the military service, is presented in the apparsr 
tus contrived by Dr. Normandy for the preparation of wholesome and pleas- 
ant water ft^m sea or other water unfit for consumption. The apparatus 
consists, in the first instance, of a great improvement on the condensing 
arrangement contrived by Sir T. Grant, which has been for some time used 
in the navy. The heat abstracted from the steam first consumed is applied 
to the distillation of a second similar quantity of water, and the arrange- 
ment employed for condensing this second product is of such a nature as to 
ensure a very gradual but continuous replacement of the condensing water. 
In this manner the latter becomes sufficiently heated, before it passes out of 
the apparatus, to part wUh the gases which it contains in solution, and which 
are made to pass into the\distilling apparatus and mix with the steam. The 
condensed product is thus thoroughly aerated; it \a t\icn, ^ivaWy , TOsvAfc \ft 



u Ihrongh a charcoal filter, which complctoly cleprlroa it of the diBOgrec- 
■Ue empyTeumaliu flavor alwaj-a posseasoJ hy diatllled water. InJejicn- 
denllj or the nppikations H'hii:h (lib apparatus is receiving to the bupply al 
^liipii withwalsr, it bits proved very valuable in readily aiul uintinuuaely 
iriiiladng tar^ qoautiticB of wholesome water for the suppi; of troops at 
■..KitmB tvlicra lUe only water procurable was unfit for consumplioo. 

riie importaut subject or the econonuca] supply of walK'ooktid and paln- 
lil)lefood to troops in barracks and on octirs service, which had been consid- 
erably n^lccted previous to the tale war, hajt received great atlentiou on tbo 
pan of Captajn Grant; and the reeolls of his labors in this direction huve 
been the producHou of most efficient cooking-ranges for barraclta, and equip- 
DcatB for cooking in the field. By tbe euiploymcnt of tlie range, with oven 
ittBched, which has been rontrived by him, and is oscd at Aldeishott, Wool- 
vich, and otiicr military stations, thu cost of cooking for a largo number of 
Inwps^ — eight hundred to one thonsond being supplied with food Ihim one 
nnge — bns been reduced to a half^ionny per man per week; and, by 
Ilinbor imiiroroments which Captain Grant is just carrying out, it will still 
be subject to consideraljlc reduction. The food is, at the same time, cooked 
in various ways, by moatis of the oven and other appliances. An arrange- 
ment has been devised by Captain Grant, and used hy troops with great gno- 
coss, fbr cooking in the field in long cylindrical boilers, which are so disposed 
ov^r trcorbcs <l(l[; fbr the purpose that, with a very emal! cuusmnption of 
tad, wall-cooked fbod may l>c supplied ftoiu eight of Ihem, in bclwoou two 
and three hours, sufilciont for ei)j;ht hundred men. Tbo»e kettles are of such 
6 IbnD that thoy ma>' aieo he made to serve the purpose of pontoons in the 
constniction of bridges. 

sulyocts briefly discuBsed in tiiis discourse can only be regarded as 
esuDplvs of the many directions in wliich evciy branch of science has 
teceutly received npphcation in connection with the military service. 

FROFEETIES OF GfNPOWDER. 
r. Fau-haim, F. R. 3., has commtmicated to the Fh ilosopliicnl Society of 
Q following results of "An Experimentnl Inquiry into Itio 
Effbct of severe Pressure upon the Properties of Gunpowder." During iho 
late war, the author received from the government authorities diflbrout snm- 
jJes of gunpowder, for llio purpose of submitting them lo severe eompres- 
Ijon, in order to ascertniti the elTect of close contact between tbe panicles 
upon Its ejEpiosire properties. At tho goverTmient works there Is no ma- 
chinery of sufficient strength to give a presBurc of moie than five thousand 
U aix thousand pounds per square inch; and as It was ponsidered advisable 
to test ilie quality of the powder tmder the [nfluenco of greatly increased 
pmrutm, tbe author was requested to compress it in an apparalug of his 
aVBi «rieuhil«d to eflect its coodonsation under a force of more than iixty 
(bnuMid pounds per square Inch. By cnrrylnK tho pressure In this way far 
btyand the ordinary limits, it wits es|iccted that tlio precise influence of 
compression on the properties of tho powder would bo more cleurly and 
accnraicly cicbibliod. 

Tho samples of powder wore placed in a wronght-iron box, nnd cora- 

pruSBod hy A lever, acting upon them by a soli'i piston, with a force varying 

^^fiom Ihlny^eight tliousand to sixty-Bcvon thousand pounds per squaru inch 

^^■L^M ilOiireal epccimaas. When taken from Um t].Yi^ti.<(&VCA, '^ v^V'^'^ 



60 ANNUAL OF SCIENTIFIC DISCOVERT. 

wnfl foun<l to liavo T>ccn connolidated into cyllnden of one and a qnaitar 
inches in dianietor, witli smootli, polinlicd surfaces, every trace of Its gnnn- 
lur clianictcr liuvin}r disuppoarcd. 

From the Report of Mr. Al)e], the cbemiiit of the War Department, wo 
learn that tlio specifics gravity of the specimens was increased hy the pres- 
sure, but not to HO ffTGot an extent as mit;bt have been expected. 

Tlic spociinenH, having been granulated, were then burned, and it was 
found, on comparing the results with those of similar experiments on ordi- 
nary' press-cake, that the amount of residue left by the compressed powders, 
after ignition, was greater in proportion as the pressare was increased. 
This increase of residue is probably to be attributed to the more gradnal 
combustion and the diminished intensity of heat generated by compressed 
powder. 

Experiments were then instituted to determine the amount of charcoal 
left unconsumcd in the residue. They showed conclusively that the con- 
densation of the powder had caused a more perfect chemical action in com- 
bustion, as the pcr-centage of carbon was considerably diminished in the 
compressed powders. Nitric acid was very carofhll}' searched for in the 
residues of the compressed powders, but none could be detected, although 
in ordinary gunpowder a portion of the acid of the saltpetre alwoys escapcf 
decomposition. 

An important objection to the application of increased pressare in the 
manufacture of gunpowder, notwithstanding the more intimate mechanical 
mixture of its constituents, is, that the quantity of the residue left after com- 
bustion is increased, and a larger proportion of powder escapes ignition 
ulto<^ether when a charge is tired from a gun. If, however, larger quantities 
were submitted to compression, it is probable that the closer contact of the 
particles might be found to act beneiicially, and a powder be produced of 
an improved and stronger quality, resulting from a judicious application of 
increased pressure and a more perfect system of granulation. — Mechamc^ 
(London) Magazine, 

Mr. Lynali Tliomas, in a communication to the Royal Society, lays: 
Since the year 1797, when Count Rumford made his experiments for ascer- 
taining the initial force of fired gunpowder, an account of which appears in 
tlie Philosophical Transactions of that year, very little light has been thrown 
on the subject. Count Rumford's experiments, valuable in many respects, 
affonled, indeed, nothing conclusive respecting it. The object of Uie present 
paper is to show the unsatisfactory nature of the present theoiy of the action 
of gunpowder, and to point out some of the principal errors upon which this 
theory is based. For this purpose, the results of various experiments made 
by tlie author, and- which were repeated in the presence of a select oom- 
mittee at Woolwich, are described and explained. These experiments ara 
held by the author not only to afford complete evidence of the nnsonndnest 
of the present thcor}', but as sufficiently conclusive to serve as the basis for 
the formation of a new set of formulse, both correct and simple, in place of 
those at present in use. The initial action of the fired charge of powder 
upon the shot, the first movement of the shot itself in the gun, and the 
force exerted upon the gun by different charges of powder, and, therefore, 
the actual strengtli of metal required by the gun, are circumstances whiirh, 
as the autlior believes, have not only been misunderstood, but fbr which 
laws have l)een assigned directly opposed to the truth. As an instance of 
this, the hitherto received theory supposes that vrYi^n s^ «\MA\a fHined. (tern a 
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clorltj- Rmilnnlly, from Ilie p 
nimieil bv tlic ntuj powiler actlnif upon It lliroii^li n ccitiiin cpii 
! " «ii|i[iu'(r>i Ihn; IliD ItilliBJ presiiurc of Mio elnstlc fluid is ihe sB 
li'-, — the <iUBiilllle« of powder beinff proportinnnl, — whether the ^utl 
[iiwhii^h the ehot I* fliral bo large ortmall; »> Ihnt llic larger tlia culibm 
'liD gnn. ths alowrr Iho flrst movcmiiit or the (hot ie cupposetl lo be. 
I Jic rrsnll nf the rollowlnji; Dxpi-riiDenE is t^von to prove thiit the flrat of 
lii.^n propoaillons li Incorrccl. Tho Bnthor plncGd a casl-iroii sbot, tbtea 
,iirlm in <1inm<Mer, and three pounds (burteen oudc«s In weight, upon ft 
tliRtnher half an Inch in dismelor and half im inch det'p. This chiimlrar 
mu Tonncil in a biock of ^n-mctal, and contained, when filled, one ilnint 
of powder. Tpon lljihtine the powder, the ball was driven to a bclKht of 
nvc feel alx IncbcB. When the ball was pbteed one-clchth of an inth oi'or 
tlie chamber, the charge ftiiled to more It. From thia it I* tnlbrrod thai tba 
tint foTtv of the powder Is an Impulsive (bree, that la to Mf, It fmpartii to 
the sluit at once a finite velocity. In onlcr la place the matter beyond ft 
doBliE. and to ascertain tho relative force of dilTeront (innntiiieB of povnli^r, 
thi^ aBtlior caused a chamber to !« mode Blmlliir In Ibriii to, hut of twice 
the linear dimension* of the former; ho then placed a ca^t-lron ball, of bU 
inrhei In dlnmeier, upon ihe Orifice of (his chamber, which was lillod wiih 
I>»wder; upon Srinjc Iho intlcr, Ilie ball was driven up to a height of eluveD 
fvt : tiiat 19 to ny, lo double the height of Ihe Bmsllor. The stale of the 
!"■ lal In which the chamber waa formed also Bho*red the increase of the 
iitnl (om of Ilie powder. Tblit iB eonsidereil to he eulllcient proof that Iho 
.■T i<To of the above-men Uonod propailllone ureas Incorrect a< the flrat 
-umintt Ih0 laitial Ibree of Ihe powiler to he of nn ImpnIslve nature, It It 
t dlfflcnli 10 understand tho Incmaec of force shown in the last-named 
\I>cr1meiii. InaHmach as a certoiti lime -being required for Ihe complete 
"iriicTKion or the powder into an ehistlc flnld, a quantity conlnined In a 
■ l> limber of a similar form, but of greater linear dimensions than another, 
mii»l wntle in a less comparative time, tho linear dlmcnsIonB Increasing In 
the mlu of Ihe flmt power, and Ihe quantity of powder increasing In Iha 
ratio of iho iliinl power, so that the flame will traveree a lari^er qiuinlily In 
comnantively less time. Tbns It appean that the powder which Inflamea 
mora npklly has a much greater Initial force, being more concentrated In 
lU •cllon: a quick burning powder, therefore, is better for ordnance of 
•mall hniclli, »ucb as morinn and Iron howitzers. The dlfTetent results pn>- 
duiwl by powder of illflbrenl quality have, nccurdlnR to tho aulhor, been 
ciirlrciF ovcrhmked in iho hllbrno received theory. Tliia theory, wblch . 
':<iir<iden Ihe serondaiy torn, namely, tho elasticity of the fluid only, and 
; iki'- no account whatever of the enormons Impulsive or initial force pro- 
K^-il by lli« snildcn conversion of the powder Into an elastic fluid, Is that 
'Inch reftalatea Ihe system upon which ordnance aieat pnweni consirncUHl; 
hflioe Ihe nwion why large guns are so liable lo burst — eo muth so, llial ll 
has he«n Bahl ibat no gun larger than a tblrty'two pounder Is Fiafe to flre. 

I'rom ihe variety of cxpcrimentH moite by tho nullior, be arrives at the 
eoRclnalon Ibat when powder Is of the aame qnnlfly, and conHned In eham- 
y-m of similar form but of dintrent slues, the Initial foree varies, within cor- 
' III limits, in the ratio of *^, where w is thu weight of the powder, and ■/ 
: ilin ball. Thna, were this new theory rerogoUe<l, the i\tusx\im c 
e ef »tnaff0, wAA IncrMued thiekiuAs ot tnctft\, NtrnM ^ 
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entirely new n8pcct. So far from the metal in larpo gma cUminlshing in 
strength in tlio proportion assuine«l, it will bo a matter for inquiry bow it 
resists the great strain to wliich it is subjected, rather than why ItytekU; 
for we iind, fh>m the experiments described above, that a sixty-eij^ht 
pounder gun, wliich has a calibre of twice the diameter of a nine^ponnder 
gim, must, when fired with the same proportionate charge of powder as the 
latter, continually lie subject to ob great a strain as the latter would sniTerif 
always fired with tlie proof-charge, which is three times the qnanti^ of the 
oixlinary service-charge. — Proc. Boyal Soc, 

THE DENSITY AND TEMTERATURE OF STEAK. 

Wc extract fh)m the London Engineer the following account — read before 
the British Association for tlic Advancement of Science, by William Faiibaim, 
F. K. S. — of some researches to determine the density of steam at all tem- 
peratures : 

I propose to give a short sketch of an apparatus and the results jof the 
earlier experiments which, in conjunction with my fViend Mr. Thomas Tate, 
I have been investi|u:atina: by direct experiments, with the intention of deter- 
mining the law of tlie density of steam and other it>ndensable vapors; and 
thus to solve a hitherto almost untouched problem by an experimental 
method, which will verify or correct the theoretical speculations in regard to 
the relation l)etvvcen the specific volume and temperature of steam and other 
vapors. The ex]K>rimcntK are being conducted, it is believed, upon an en- 
tirely novel and original principle, and one which is applicable at any tem- 
perature and pressure capiible of Ix^ing sustained by glass vessels. 

For a perfect gas, the law which regulates the relation between temperature 
and volume is kno>^'n as Gay-Lussac's or Dalton's law, and is expressed by 
the equation 

r X P 468 + <l 
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Now, density of steam has been determined with accuracy by direct experi- 
ment at the temperature of two hundred and twelve degrees — and at that 
temperature only — by the method of Dumas. At two hundred and twelve 
degrees Falircnheit its density is such that its volume is one thousand six 
hundred and seventy times that of the water that produced it Substituting 
these values of volume, temperature, and pressure, wc get for the volume of 
steam fVom a unit of water at any other temperature, 

(2.) '^"-^X «?±.'. 

This is the well-known and received formula fVom which all the tables of 
the density of steam have hitherto been deduced, and on which calculations 
on the duty of steam-engines have been founded. Up to the present time, 
however, this formula has never been verified by direct experiment, nor are 
the methods hitherto employed in determining the density of gases and 
vapors applicable in this case, except at the Iwiling temperature of the liquid 
at the ordiuar)' atmospheric pressure. But, on the other hand» theoretical 
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•pernUtiDiiB throw ronsManble ilonbt on tbe nrrnm'T itT tlie bIkitc rormuU 
wiwn •tip[)#(1 la steun uui oUier condcnmlile vapors. Rcvcral years ago, Dt, 
JuHin Mill ITotiiaOT WllJiom Tlialtuoii annouiuwl, as Ibe rusult uf ajip^Tlug 
ih« n«w ilviiamical ihvorf of heat to tbe Jaw of Camui, iliai, Tor (miipent- 
rinvFi nbiivc itno banilrod and tni-lve degivcs Fahrcuhcit, tbcrc U a vci7 n>n- 
siikrntilp rlpviation tVom ibe )?s»™us laws in iho case of ■[cam. Latvr, In 
16VI. I'riiK'iMr Maqaom Raokioe biu inron a new theoretical formula tor ibe 
ilciiaily or sleam, imlcpciulcDt uf tia;-Lns3ac's law, and conDrmatary of 
I'nil't'SMir Tbum^n's nurmlse. But as jret tbe»e bpoculatioiu need tlw evt 
ikaiv auil vrrificatioi] of ilirci-t cxpcriineiil. 

The (Icniiiy of sleiUD ii aaceitained by vaporiiing ahnownwci)(ht of water 
in ■ jilasa ^ob« of kuown cspadty. and notim; llic exact tcniporatmc at 
wliirb thE whole of the water becomes converted into slcam. From llieae 
Ihnw eluiionta — volume, weight, and tcmpemiure — tlio spcciSc gravity 1< 
known. But in punainir [bia niethoit, tbcee two difflcnltlcii must Us ov«i^ 
lume: First, the pniuun of llic itcam renders It nccrasaiy that Ibu gfaua 
^besbonlil be bcatcd in aslroo^. and t'oiuuiiuviitly opaitoe, vcawl; second. 
ai sHBin rapidly exponilit in volnmo Ibr any liicreasc of temperature, bcyoial 
the tempirralare of aalunuion, it would, iti any roBC, be impoaalblo to dedila 
tiv Ibe cyu the lempcrsture at wliicb Ibe whule of Ibe water bcoulia va|H>r^ 
lied. The U'mporature of naluration, or lenipcmtui« at wUcb tbe whole of 
llw moiMnre is convened into slcuni, while no part ot Ibe aleuiQ is super 
heated, niuil be determined with the ntmuut accuracy, or the rciiull* are of 
no value, 

Tlie dldlrnltics tbns resolve tlicnisclvea into Ondlns some other test of suf- 
llficnt acentmey and delicacy to delomiine the poiut of aoturaliiin. 1'lils hat 

^^Hn ov«rauaB by what may be tcmied tho sstunUioa gitii£c; and It is In this 

^^■Blha novelty of tbe present experiments consists. 

^^HRb inaamuc the principlea of the satnpition ^a(i;e, suppose two globes, A. 

^Hpl B IVig. 1), connccCoit by a beut lulic conlainlng mercury at a b, and 

^^^Iwed in a bath In which they can bo rajttcd to any dcaircd tempemlurD. 
Svppose a Torricellian vacuum to linve been crcnlcd in each globe, and 
twenty grain* of water to have l>een wlded to A, and thirty or Totty grains 
to B. Now, suppose the lemperaluro to bo skiwly and ouifurmly raised 



esdi will go on evapomtiiig at cocJi 
temperarnrc, being filled with 
of a density corresponding to uuU 
temperature, and the density being 
eteater as tltc IBmpcrBtiire ' 
At last a point will be rcachoi . 
which tbe wliote of tbe water iu glol 
A will be converted into 
It the mercury 
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preisnrc in A wonid r«&«e to roniBin unlfbmi with the piesmrB tn B, and fts 
mcniiry I'oliiinn would M oni» fall, and tliiis iiiilicate Ihe diflference. Tin 
InstantiLi icons cbuni^c of Ihe poailion or the men'ory is Ihe Indication of ttaa 
point at wliich tlio icmpcmlurc in Ihe balh concaponds with the saniratiDn 
point of tl>e steam in A. 

To show the delimc; of tliis test, I may instanee that, at two hnndied and 
ninety degrees Fahrenheit, tiic mercury column would rise neariy two inchci 
tor every degree of temperafuro aboye the Baturation point, as the indcase 
of pressure arlHiiif; fVom vaporization is twelve times that arising fhim ej 



1 in supcrhea 
tcmperHtupes. 
Tlic nppRratos, a: 




that [Kjinl, and a Bimiiar difference exisu at other 

iploj-ed for experiment, varies according to the ptes- 
~ i, 2 repivsenti one of Qte 
which has been employed 
wiin success. It consists of a glass globe 
of about seventy cubic inches capsdty, m 
which is placed, after a Torricellian vacnnm 
has been formed, the weighod gkibnle of 
water. The glotw, with the stem, is shown 
at A ; this ia surrounded by a copper boiler, 
B B, prolon^jed by a stout glass tube, C, 
enclosing tlio globe stem. This copper 
boiler forms the water and alcam bath 
tbrough which the globe is heated, and, in 
fltct, coTTCBponds to the second glot>e, B, in 
the former flgnre. The flnctnating mer- 
cury column, or saturation gauge, is placed 
at the bottom of the tube, C, and the satu- 
ration point is indicated by the rise of the 
inner mercury column, a, and the foil, at 

umn, b. As soon as the whole of the 
waior in the globe A ia cvapoisted, there 

is an instantoncons rise of the Inner mer- 
cury column to restore the balance of pres- 
sure, and that progressively with the rise 
of temperature. 

au:(iliary apparatus, the boiler Is 






with 



is-jcts, E, 1 



it, a 



open oil bath, 6, to, i 
glass tubes at the same temperature as the 
boiler; and this oil batb is placed on a 
sand bath and also heated with gat- A 
thermometer, D, registers the temperature, 
and a pressure-gage, F, the prcsauie of the 
steam ; and a blow-off cock, H, serves to 
reduce tbc temperature when Dccee«ary. 
A number of results have alrmd; been 
obtained, but they are not yet snffldcntly 
•= — I aJi-anccd to be made public. The follow- 

ing numbera have been, however, approni- 
nwelf reduced from the tUcorotical formola atMj^e.uuJ, Vitfi cKfiei^taentd 
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leralts may llliwtnite the lue of this method of rescArrh. The most con- 
Tenient way of expressins^ the density of steam is by stating the number of 
Tolames into which the water of which it is composed has expanded. Thos, 
one cubic inch of water expands into one thousand six hundred and seventy 
cubic inches of steam at two hundrctl and twelve dejrrees Fahrenheit; into 
eighteen hundred and ei^^hty-two cubic inches at two hundred and fift>'-one de- 
grees, and into four thousand cubic inches at tlirec hundred and four degrees, 
aod so on. In this way, the follovdng num)>ers have been computed : 

Volume of ■team. 
Tempnmtart. By fbnuula. By ezperimcot 

2440 .... 1,005 89G 

245° 9(j0 890 

26?> .... 790 061 

»B® . . . • .740 C80 

2680 .... 680 G33 

270O 660 604 

88ff> .... 240 490 

These determinations, at pressures varyins: fVom ten ponnds to fifty pounds 
alM>vc the atmosphere, are not accurate reductions iYoni the expi>rinicntal ro- 
snlls, but only approximations. But they unifbnnly hIiow a decided deviation 
fivm the law for perfect fcases, and in the direction anticipated by Professor 
Thomson, the density being uniformly greater than that indicated by tlie 
fbrmnla. I hope, by the time of the next meeting of tlie association, with 
the assistance of my fViend Mr. Tate, to be enable<I to lay l)efore the section 
a series of results whiirh will Ailly determine the vahic of su]>erheated steam, 
and its density and volume compared with pressure at all jiressures, varying 
ttom. that of the atmosphere to five hundred iM)unds on the sqmirc inch. 

TUB ATMOSPHERIC TELEGRAPH. 

The Atmospheric Telegraph, or device for tninsmltlng small packages 
through air-tight tubes l)y atmossphcric pressure, which wtis attempted to be 
introduced in this countr>' some years since by Mr. Uichardson, of Boston, 
has been recently put Into practical operation by the Iiitemational Telegraph 
Company of London. Their chief office In that city has been for some 
time in working communication not only with the Stock Exchange, but 
also with all the subordinate telegraph stations in the outskirts of London, 
and ^Titten messages are constantly transmitted through the tubes — thus 
avoiding the necessity of repeating each message. " We witnessed," says 
the Loudon Times, " the apparatus doing its ordinary work the other day 
In the large telegraphic apartment of the company in Moorgato Street. 
Fire metal tn1>es, of from two to three hiches in diameter, are seen trained 
against the wall, and coming to an abrupt termination opposite the seat of 
the attendant who ministers to them. In connection with their butt-ends 
other smaller pipes are soldered on at right angles; these lead down to an 
alr-pnmp below, worked by a email steam-onglnc. There is another air- 
pump and engine, of course, at the other end of the pipe, an<l thus suction 
is efrtablished to and fro thwugh the whole length. Whilst we are k>oking 
at the largest pipe we hear a whistle; this is to give notice that a despatch 
is about to bo put into the tube at Mincing Lane, two-t\v\Tv\* ot «i m\Vi ^\v 
tmnL It will be neccssury, therefore, to exhaust iho ak \)Qt«QtttL ^ItA tsA'^n^ 

6» 
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are watchinf^ and that point. A Httlo trapdoor— the month of fhe appftra- 
tu8 — is instantly shot, a cock is tamed, the air-pump below begins to sock, 
and in a few seconds yon hear a soft thad against the end of the tabe; the 
little door is opened, and a cylinder of gutta-percha, encased in flannel, about 
four inchc&long, which fits the tube, but loosely, is immediately ^ected apon 
the counter; the cylinder is opened at one end, and there wo find the des- 
patch. 

"Now it is quite clear that it is only necessary to enlarge the tabes and 
to employ more powerful engines and air-pumps in order to convey a thou- 
sand letters and despatches, book parcels, etc., in the same manner. And 
this the company are forthwith about to do. At the present moment the 
contract rate at which the mail-carts go is eight miles per boor. The Pneu- 
matic Company can convey messages at the rate of thirty miles an hoar, and 
this speed can be doubled if necessary. 

" The company are also about to lay down a pipe between the Dock and 
the Exchange, for the conveyance of samples of merchandise, thus practi- 
cally bringing the Isle of Dogs into Comhill ; and for all we know this in- 
vention may hereafter be destined to relieve the gorged streets of the metrop- 
olis of some of its heavy traffic. 

" At the station of the International Telegraph Company, in Telegraph 
Street, the pipes wind about iVom room to room, sufficient cnrve being main- 
tained in them for the passage of the little travelling cylinder which contains 
the message, and small packages and written communications traverse al- 
most as quickly in all directions as does the human voice in gntta-percha 
tubing, to which in fact it is the appropriate addendum." 

THE CLEARING OF DRAINS AND WATER-COURSES. 

Messrs. Easton & Amos, of London, have patented a curious method of 
adapting to some convenient part of a drain, sewer, or water-course, a grat- 
ing, of peculiar construction, whereby any extraneous solid matters, such as 
weeds, pieces of wood, brickbats, stones, the dead bodies of animals, or othw 
substances, may be arrested in their progress, and removed, so as to prevent 
them from blocking up the water-course and stopping the flow of the water. 
To this end a chamber or recess is constructed at some convenient part of the 
drain, sewer, or water-course, and made to extend across it fh>m side to side. 
In this chamber is mounted a movable grating in such a manner as to 
extend transversely across the whole of the water-way. The grating is to 
be formed of a suitable number of endless chains, connected together later- 
ally in any convenient manner, and provided with projecting pins, points, or 
hooks. Or a number of short bars, similarly provided with projecting pins, 
may be jointed together in an endless series, so as to form an endless grat- 
ing, which is to be p^sed round wheels or rollers mounted in the chamber 
or recess. This endless chain or grating should not be placed vertically, but 
at an inclination to the line of the drain or sewer. It will be understood that 
the water and liquid matters will pass freely through the endless chain or 
grating, but that solid matters of any great size or dimensions, or that would 
be likely to cause an obstruction in the water-course, will be arrested by the 
grating, and by causing the same to rotate (by communicating motion to the 
wheels or rollers on which the endless chain or grating is mounted), the pins, 
points, or hooks attached to the grating will be caused to lift up such solid 
matters out of the chamber formed in the drain, and deposit them bi some 
receptacle provided above for that purpose. 
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KEW MICKOMETEK FOE MEASUSING LARUE DISTANCES, 



Al a recent meeting or tlie Bofal ABtronomlol Sociely , Engluod, Mr. Alran 
Clark, of Boston, Hius., exbiblled a micrometer, Invonled by himself, wblcb 
Is capable of measuring with ORcnmey any dlBCance np to ationC one Uegree. 
Il ie alto furnished Willi a position-circle. Its chnracler is BBBenliully ths 
Boms ju Ihat of tlie pantllcl-wiro micrometer; but it has some peeulloriEles, 
aol, It la believed, previously intnxlnced, and on which its vide range ita- 
jwndE. The most remarkable of tbeae poculiariiies consists In its belnK tor- 
oisbed with two eyo-pleces, composoilof *miill aingle lonsea, mounted in sepo- 
me rtamcs, whleh Klide la a groove, ajiil can be separated to Ibe required 
dieUDce. A frame cBirying two parallel «pider-linet, each mounted sepa- 
rulely with Its own micrometer screw, slides In a dovetailed groove in fhtntof 
die eye-pieces; and, by a free motion In this fhmio,en('h web can be brought 
eppCMito to its own eye-lens. In using this micrometer, the Ural step Is to Bet 
llw positlon-vemier to ibe approximate position of tbe ol^ecte to be meos- 
KML Then Ibe eye-lenses are separated till each Is opposite to ita own ol)- 
j«a. Tho frame contafnlnc the webs and their micrometer screws is then 
■ttil^n Into its place; anil. Ibe webs having been separated nearly to Iheir 
proper dlnance by tbelr free motion In the (Vamo, they Bro plnwd predsely 
on Ibo otucctB by their line screws, the observer's eye being carried rapidly 
froiD ono eru-lena to tbe other a tav times, till he Is satlslied of the bisection 
or each of Ibe objects by Its own web. Tlie fiamc is then removed for read- 
lug olf the measure by means of on achromatic microscope, on tbe stage of 
which It is placed. One of tbe webs Is brought to the intersection of eroas- 
KircB in the eyc-pleco of the microscope; and by turning a, screw, the rovo- 
liidona of which are counted, the fhune travels before tho microscope, und 
ibc other web Is brought to the interseclion of the cross-wires. The parts of 
a revolution ate read off by a vernier IVom a large divided circle attached lu 
Ibc screw. The advantages arising IVom tbe peculiar oonstruetlon of this 
micrometer are tbe Ibllowlng: 1. Distances can be observed with great ne- 
runiry npto about one degree, and the angles of position also, S. The woba, 
'> Ins: in tlie same plane, are IVec from pamllax, and are both equally distinct, 
' .ivt-ver high the magnlli'lng power maybe. 3. The wohs ara also IVeelVom 
iiirtioa und fVom color. 1. A different raagniiying power maybe tisedon 

.' h of the otyecu; which moybeadvantageotis In comparing a fulnt cornel 

1 nil a Stat. 

DBA WING FItMU RELIEF HODKL3. 
At the lost meeting of the British Association, Captain Cybulx, of tbe 
A(i<triBii army, called attention to a set of models ■intended 10 facilitate 
iiintriiction in the manner of delineating the features of the ground on lopo- 
u-i uphJcal maps, and lately introduced into the technical scliooU of Austria. 
It ii the flrst aim of the author to lead tbe pupil, by means of these models, 
Li. il correct nndeiBtandlng or appreciation of /nroi, as the only way of pro- 

ni'ing a ttrst-rate topographical draftsman. Instead, therelbre, of setting 
iin to imitate drawings from paper, his stadlea and copies will be made 
oil) models, and, at a more advanced stage, IVom nature Itself. These 

iii^lcis represent, firstly, Inclined jilancs or slopes, separate, in wmblnation, 
ur inaecling eacli other. II is from these the pupil acqnires the tlrsC idea 
iif this piiiifl/'lf ifwjj whirb dcpcnda a correct dtUneatiOn o( \,\\C growA- 
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Secondly, wo have thrco modelR, which represent the most characterlg tte 
and moKt widely distributed features of the ground. Hayinj; acquired ftom 
tlie preceding a tliorougli knowledge of fundamental principles, the papU 
will proceed to delineate upon paper the following models. These represent, 
firstly, an undulating country'; secondly, a plateau formation, with deeply- 
cut valleys ; thirdly and fourthly, some mountainous tracts. Contoor lines 
have been laid down upon the whole of these models with mathematical 
accuracy.' The horizontal projection of some of the most difficult sections 
has also been added, to illustrate the manner of filling up the contour lines 
and laying down auxiliary contours. It has not, however, been thought 
advisable to do more, as otherwise the pupils would avail themselves of 
these facilities to too great an extent. A small instrument for measuring 
the gradients, and a scale showing the intensity of the shading (Aaeftofreg) 
for various degrees of acclivity, are to be made use of in copying the models. 
The author believes that the use of models, judiciously selected, will engage 
the pupil's uninterrupted attention ; he will overcome mechanical difficulties 
with greater facility, and will not be so wearied as by the tedious, but abor- 
tive, and, in reality, useless attempts to copy a topographical drawing placed 
before him. The author would add, that his models are made of galvano- 
plastic copper, and arc therefore not so liable to breakage as plasteivof-Faris 
models. 

THE INDIA-BUBBER ARTIST. 

We have all of us laughed at the grotesque appearance made by toy heads 
of vulcanized India-nibbcr. A little lateral pressure converts its physiog- 
nomy into a broad grin, whilst a perpendicular pull gives the countenance 
all the appearance that presents itself when we look into the bowl of a spoon 
held longways. The pressure removed, the face returns to its normal con- 
dition. Of the thousands of persons who have thus manipulated this play- 
thing, it perhaps never struck one of them that in this perfect mobility lay 
the germ of a verj^ useful invention, destined to be, we believe, of great prac- 
tical value in the arts. If we take a piece of sheet vulcanized India-rubber 
and dniw a face ujjon it, exactly the same result is obtained. This fact, it 
appears, stnick an observant person, and out of his observation has sprung 
a patent process, worked by a company under the name of the " Electro 
Trin ting-Block Company," for enlarging and diminishing at pleasure, to any 
extent, all kinds of drawings and engravings. It must be evident that if a 
piece of this material can be enlarged equally in all directions, the different 
lines of the drawing that is made upon it in a quiescent condition must 
maintain the same relative distance between each other in its extended 
state, and Ikj a mathematically correct amplification of the original draft. 
The material used is a sheet of vulcanized India-rubber, prepared with a 
surface to take lithographic ink; this is attached to a movable fhimework 
of steel, which expands by means of very fine screws. On this prepared 
surface lines are drawn at right angles ; these are for the purposes of meas- 
urement only. The picture to be enlarged is now printed upon its face in 
the usual way; and supposing it is to be amplified four-fold, the screw 
fhimework is stretched until one of the squares formed by the intersection 
of the lines measures exactly four times the size it did while in a state ot 
rest. It is now lifted on to a lithographic stone, and printed, and fh>m the 
impression copies are worked off in the usual manner. If the picture has to 
Ifo worked with type, the enlarged Impies&Vou Yvaa of co\a«ft to be mode 
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Hillock plktec, tbcpHatlnclinMorwliirli sinnil ap like thoiieofa wnod- 
. Till* 1* Bcvninpllnlitil by prlatjii^ llio piclarv, witli pieparod Ink, upon a 
ul pLulRi ibo plate Id Ihen sultluvUHl to volulr action, wbk-ti OHU awBy 
mi'tnl, cxrrptlnK thcHO pftTM prOKclcd by Ihu ink. Wbere It is Tci]iiltvd 
.. .1... .. rriliinxl cvpy of a ilruwln^, tlio procou bi Itivcrxcd; Ihal Id, tlie 
liiiUn-rabhvr sheet Is slrctcbcd In tlicfhiiiic Uintretbc iinimiulun 
1 ii. ii rnDsi bo eviUcnr Hint, on li« >>clng lUlowud to contract 
llwIU bear a reduced picture upon ilstQrfoce.lVotti whkh 



nied. 



I IIP iii.iillciiiionof llil« art to mop-iTDrli i« very apparent. Let as IntUnca 
liiBonlnHnremapi. Both ciilBrKemcDIH anJ ivdactiunl oftlie ori),'1n^ arate 
(III wbich Ihny were drawn have been madu In tbu ordiriury way at an euor- 
nroiu expense, the greater pan or whicb mlgbt bavo bean aTofded had tbid 
..<Mn>b<Mn known. An it i«, we liavo pmo to work In a most expcnslVB 
i.iiioer. The survey for llm wIiuIb of ED^Und was mude on Ibu vsr? sinall 
ik- of onu inch lo the niilo for tbe country, and of alx inches to the mile 
■ ■ lowtis, and now there la scry for iin enlareed acnle ortwcoly-Hre iachw 
< ilu!*iiiilo. lo utbcT countries, comparalivcly spouklnir. poor to England, 
' -■ scale has been far exceeded. For Insinaec, even povcrty.slrickcn Spain 
riiappnl on (he enormous scale of as many as BJKiy-tbreo indiei to tbo 

Hut with this ijneallon wD hnvc nolhlne to do; our purpose Is only lo 
I iw that it would l» a groat savinf; if ihc iwi-iity.livo inch scale hnd lieen 
'i-iiially canHivloni. as with ihii new prucoas all the am ul lor scales cou 111 
I'" bveu producul witb purfect accuracy rrom this one at a rery soiall 

Indeed, the pnblie eonld, if thoy with, hove pocket fke-tlmlle copies of 
■hat icl|»ntic map of Enelnni) and Scotland on the tweuty-nTO iDeb seale, 
vblch, aceordlni; lo lair M. Peio, would be liirfrer ihiin Ibo London Docks, 
kail would require Ihc use of a bidder to eiiamlne even a county. Tbe new 
an to apiiliciblo lo oneiavlntci of every kind; and, moreover, it can very 
pmatalily rvpnidurc type Itself In an enlarged or reduced fonit. This Is a 
dinar great Importance lo all Bible societies ; Ibr enormous k urns am spent 
In prndncltig this work <d all imaginablo sizes. Out, It will bo aqkcd, what 
■dTwHagedoes this moiho-1 present over a resoUlngof the pa^e in the usual 
nunner? Two very important ones — speed and price. Let us suppose, fbr 
ta*auioe,ttiU we wish TO mnke a reduction of a royal octavo Dnivcraity BititB 
M « iltay octavo. The price of rescuing the type alone would lie XBDO, 
Ud tb* "itwUnK for corrections" another £300 at tbe least. Now, an 
Hwill'^1 co^ could be produced by tbe process employed by tbe Company 
(bTifnOitlMre would be no charge for "reading." as ibc copy Is a rac^lnilte. 
Wkn» tbero are many rules, marginal nates, and different kinds of typw, 
oa In Polyrlotl Bibles, the advantage of reproducing by the India-rubber 
pTMou trCuld be, of caune, proportionately greater. 

Wc niiiy meaiion another power possessed by Ibu new method, whleh 
will pruvv very vulnHbiu to publlsheni. It somelimin baplvns tbut wlten a 
nen eduiun of a work li cnlloa for. some of the oriiilnal blocks, or slor«o- 
Sjlnni JiiipruMlonR, are found lo bo wantinsj. Hereuiroro new druwlnt.'s ami 
Munvinit" would have to be made; but now, oil this difficulty l« obvbited 
bjr altuply taking tbe engravod pugooui of the oM book, and reproilNcin« 
IJH Mock itquirut truta It. Tbis actually occunttd with Tdgoci, la tbe well- 
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reprodnocd from Bomc old printed pages. It Is scarcely known yet lioiw 
many centuries may elapse ere the inlc of old books becomes so dry that it 
cannot be transferred by tlic new process; but it is quite certain tliat a 
couple of Imndred years does not so far dry it as to render it incapable of 
givinj; an impression, so that we may have the earliest folio copies of Sbak- 
speare's plays reproduced with exactness, in more available sizes, through 
the medium of a few sheets of India-rubber. — Once-<i-Week, 

COPYING-rAPER. 

Copyinp-paper, into the body of which a certain proportion of protosnl- 
pliatc of iron (copperas) has been introduced, either during the mannfactore 
or afterwards, by passing it between rollers covered with felt impregnated 
with a solution of salt, is much more advantageous in use than the oom- 
mon paper. A letter written with common ink containing an infusion of 
nutgalls, or having the tanno-gallate of iron for its base, and covered with 
the above copying-paper, gives, by means of tlie press, a perfect fac-siroile. 
If a little sugar or pro-gallic acid is added to the ink, a good copy may be 
had by pressing lightly the copying-paper upon the latter without the use of 
the press, taking only the precaution to interpose between the hand and th# 
sheet of copying-i)aper another sheet of oiled pajxjr, over which the rubbing 
must be done. — Cosmos. 

NEW METHOD OF PRINTING MUSIC. 

A new method of engraving and printing music has been introduced at 
Paris. It is analogous to the method of car\'ing wood by burning the pat- 
tern in. The music is stamped into blocks of wood with heated stamps, 
which have a shoulder to insure their penetrating to an equal depth. From 
this block a stereotype cast is taken. An edition of fifteen hundred copies, 
if stereotyped and printed by this method, is said to cost only abont one- 
third as much as if engraved and printed from the engraved plate. 

S. W. FRANCIS' WRITING-MACHINE. 

This machine is placed in a neat, portable writing-case, abont two feet 
square and ten inches deep, which may be carried about and used on any 
ordinary table. It is worked by means of keys placed on a key-board Uke 
those of a piano, each key representing a letter of the alphabet, and each 
letter producing its impression at a common centre. An endless narrow 
tape stretches the full length of the " bed " of the machine, passing over a 
small roller at either end, and uniting underneath. This tape is saturated 
with the ink. 

Directly in the centre of the " bed," and under the tape, is a clrcolar hole 
of one inch diameter. Over this hole, and under the tape, on a car, a sheet 
of paper is placed ; then a sheet of tissue paper directly over it, leaving the 
tape between the two sheets of paper. A delicate frame then falls upon the 
paper, which keeps it in place, and moves while the printing progresses. 

A short steel rod then falls from a suspended arm, so as to present a flat 

surface, or platin, in the centre, directly over the paper. The lids being 

raised from the keys, they are played upon as in a piano, each being let* 

tered from A to Z, with the voriouB punctaaXVoii T[i«i\sA, ^V:.. ^^Vi^TsoaEsficRA 
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Kncb ke;, Tihen Etmch, nets npon an independent lover witlibi tbo 
>' II )ilne, attached to a little elbow and ftrra, on [he end or which is tha 

rrfepondliiE lettor-tn>ei which now Blrilics the ondcr sheet of pnpar and 
l<ic?st« against the pUtin on the snapended steel rod, fo that, the inked tape 
Mini; bolweeo the two sheets of paper, the blow leaves the letter printed on 
curb, namely, on the upper side of the lower sheet, and, of course, on the 
lower eide of the upper, when brought in contact with the tape. 

A3 Ibe printing pies on, the paper moves steadily to the lefl; and when 
t)ip line is within four letters of Its end. a little bell rings spoataneonalj 10 
i.iptify the WTiWr that he must lonch a SpriuB which pnshea the sheet up the 
; 111- of one line, and liack, Id iiegin o^ni and as the priming of the new 
.:iii iroOB on, the popcr travels baclt another line; and so on, till the page ia 
■ uiripleted. 

The iclters can be fbnned of any sited type, enRraved fbr the purpose, 
■ad aniting the taste of the purchaser. Those who nse llils " Wiitinit 
Ptinier" will be enabled to strllie off two copies In less time than is re- 
quited to pro<lace one with tlie pen; and for clergymen, merchants, editors, 
«Dd literary men, it mnsi prove of great value. The price of-the machine 
Ii one hundred dollars, which ia as cheap as a good aewlnK-machinc, while 
ll» art of working it is not more dilBcult. The inventor is S. W. Francis, of 
Sew York City. 

OS THE IKFLtJENCE OF 8CIESCE ON THE ART OF CALICO PRIHTISG. 

The followinK lectnres on the progress of calico printini;; are communicated 
to the London Enginerr by Prof. F. Grace Culvert, F. R. 8. 

PmcWngand Bloek Printing. — Dnrlog the early part of this centnry, tha 
ptodlictiun of dofllgns upon calico were performed by means of hand^jlocks, 
Bu3e of sycamore or pear-tree wood. The face of the block was either 
nu-red in relief inio the desired pattcm, like ordinary woodnMits, or the Bg- 
iif..- wna formed by the Inacrtion, edgowiso into tlie wood, of narrow atripa 
rl.ittened copper wire, and the patterns were flnished by the hand labor of 

linen, with small bniJihes called pcneilllniis. Owln;; to a strike amonKSt 
■w lilocli printers, in 181S, to n»iEt the Ihrealcncd introduction of machin- 
.ry, great efforts wore made on the pun of the employora to render them- 
■elTcs todopenileat of hand lalur; and the result has been the gradual 
iutroduction of cylinder printing. 

Sngraving, — The first kind of roller used wna made by bending a sheet 
uf copper into a cylinder, soldering the joint with silver, and then eugrav- 
'.lii upon the continuous surfhce thus obtaineil. 

Tlie second improvement consisted in producing the pntlem on copper 
>lint]ers obtained by caatln^. boring, drawing, and hiirnnierln|[. I>1 ^is 
I lisc, the putiem Is first engraved in intnglio upon a roller of Bofiened steel 
of the necessary dimensions. This roller is then hardened, and Inlrodaced 
Inh) a press of peculiar construeliou, where, by rotary pressure, it Iranst^m 
it< dcelKn to a similar roller in the aott state, and the die being In intaglio, 
llw iatter, called the "mill," is In relief. TIils Is hardened In its turn, and, 
^_lKpRiper machinci7, is made (0 convey its pattern to the fuU-slECit m^^t 
Kfik>> J*" /mproremeac aloiiv rL-duccd the co6t oE Mi^YinVn^ ot\ miy^rt 
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rollers many hundred per cent., and, what is of far greater hnportance, 
made practicubie iin infinite num1)er of intricate engravings which conld 
never have been produced by hand labor applied directly to the roller. 

A f\irthcr improvement was made by tracing with a diamond on the 
copper roller, covered with vaminh, the most complicated patterns, by 
means of eccentrics, and then etching. 

The combination of mill engraving with the tracing and etching processes 
naturally followed, adding immensely to the resources of the engraver and 
printer in the production of novel designs. 

Another development of this art is the tracing of patterns on the surface 
of rollers, which has been effected by machines constructed on the principle 
of the pentagraph. Although this invention dates fVom 1834, still it is only 
of late years that it has been successfully applied. 

But if mechanical art has greatly assisted the engraver, chemistiy has 
rendered him equally important services, by enabling him to abandon cost^ 
and cumbrous modes of impressing by force the designs on the cylinder, 
substituting for them a great number of etching processes. By some of these 
processes, as by every other addition to the resources of the engraver, an 
entirely new and beautiful class of engraving is produced, nnattainabto l^ 
any other known means. 

A ver3' recent improvement is highly interesting in a scientific point of 
view. It is the application of galvanism to the diamond tracer. By com- 
bining the galvanic action with the eccentric motion, most beantifiil and 
delicate engravings can bo produced. This is Effected by tracing the pat- 
tern with a varnish on a zinc cylinder, which is so placed in the engraving 
machine that, as a needle passes over its surface, and comes in contact with 
the zinc, the galvanic current is established, and, by simple machinery, causes 
the diamond to trace the corresponding pattern on the copper roller. The 
communication is so rapid and so precise, that this 'invention of Mr. Gaiffb, 
of Paris, bids fair to produce very important results. Galvanism is also 
made use of for producing effects on roller surfaces by depositing copper 
thereon. 

To give an idea of the extraordinary influence which the introdnction of 
maehinery and improvements in engraving have had in cheapening the cost 
of printed calicoes, I may state that large furniture patterns, such as 'are 
required for Turkish, Egyptian, and Persian markets, into which sixteen 
colors and shades enter, would have cost formerly ftt)m thirty to thirty-five 
shillings per piece, because they would have required sixteen distinct appli- 
cations of as many different blocks, and would have occupied more than a 
week in printing, where the same piece can now be printed in one single 
operation, which takes three minutes, and costs five or six shillings. So 
rapid is the progress of one branch of manufacture in connection with 
another, that it has only recently been possible to produce the rollers capa- 
ble of performing this operation, that is to say, cylinders of copper forty- 
three inches in circumference by forty-fonr inches long. For light stylos of 
printing, the time required to print a piece of thirty-six yards is not more 
than one minnte. 

Chemisti-y. — But the discovery which has exercised more influence than 
any other on the progress of calico printing is the application of chlorine 
gas as a bleaching agent. Previously to the employment of this gas (chiefly 
as bleaching powder), the imperfect bleaching of a piece of calico required 
six weeks; and as it had to be exposed to the action ot \\a «xm»%v'^MK^ % 
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■ -_ — - 'i.-n f,( innd tcai r«|uirad. Further, at ihnt iltne, bhNiclien lincl to 

. importeil Ironi OhubiIb; wherBiw, Ht IhC present Hme, thank* to 

<tI' clielaliml knawletlee, not only is toda-asli miintifactarcd in 

. l)ui, b)r the appltmtlun of blcarhlng puvrdcr, nllcoes nro tgurh 

. II l]i.r) in iwoiiljr-foiirhoure than Ihcjwaretorraerij'hrafiixKwka' 

;<u^iirv' iu the ntmoapbero ; and uvuawbca an extra cleaning and whlccnee* 
. I' required, as for maildrr goods, only two days are nurassarj'. The shlof 
liiirhlovry icnden pOB«lhle Ihn coalinuona proceBB, that Is to Bay, serontl 
liumlrtd plc(-e* of gray valico arc town together, end to end, and mode to pmt 
nxiDi on« operation to another, without any panic, until they ate bleocbed. 
So npid and economiuil is Ibis metbod that tbe coat of blearhiaK a piece 
of («lico duM Dot exceed one or i«o pcnre. Chlorine, again, r«ndar« m 
Uivat wrvlro to tlic cnlico printer, by enablinji! him, after hia middor gnoda 
Iiitve been produced and lonped, to obtalti fine whites without the nccesiltf 
<<[ exposing lliem Ibr several days la the meadows to tbe action of the at- 
i:j<i>phen!. In fact, the dlBcoToryorRSrancins and ulixarinc. and their appll- 
>^;iioa to nUIco prlntlnc have facllitaled the production of madder stflea at 
> i-ry low cum, as llie wliilee of eueh goods icquiro no soaping, and only a 
little bleaching or cleaning powder. 

Cotton 1is3 this pccnllarity, m distlnKQiiihed Ctum wool and silk, that It will 
not Bx ADJ organic colfl^ excepting indigo, withont the interposition of a 
mordvit, which fi generally a molalilR oxklo or salt. The two most impor- 
iiitic disroTeriee in connection with this neceaaiiy of calico prlmlO); were, 
iii^t. that iDNde in iS-jO, by Mr. George Wood, of Banhbridgc, who found 
"U< tbe means of prcpBrinjt cali'ves with peroxide of tin, which enabled 
l>[inlcts to produce a large rarlcly of prints called ateom gnods; anil, sec- 
DOdly, that or Waller Cmm, Esq., F, R. S., who, in a paper presented to the 
Rrilish Asaoeiatlon, at Ahenleeu, in 1&30, allowed that the tedious process of 
•^Ing madder mordants for three or fbur days mlpht be dispensed with hy 
poislnff the goodd, during a qanrtcr of hq hour, Ihrnugh a moiel atmosphete, 
nt a temperature of 80' to 100°, where the morrianls absorb the required 
■iiiimilly of moisture, and then rapidly undergo the chemical changes neoes- 
ucy ta Dt lliem Ibr produdng tbe black, purple, lilac, red, pink, and choeo- 
Iilc enlnrs, which the madder root will yield immedhilely in the dyebeck, 
luixirdlns to the nature of tbe mordant previouaty Qxed in the ciocb. 

As It la Impossible In (he brier tpace of an hour li> convey an idea how w 
n<'U< colim ore prodneed on prints, I shall confine my remarks to IIluatntlllK 
ilie inieremlnKfact that Bbstrase science bos brought lu light varioua tnb- 
-lanecB which have lately proved ralnable accessories to the resonrccs of ibe 
ntico printer. Thui Dr. Pmut, aoma thirty or forty years tgo, matio llie 
cnrinnn fllnxiTery Ihnt uric acid possesied the property of ^vlng a bosutlful 
iwl color, when healed with nllrie acid, and then liroujiht inio contact wllh 
■mmonlB. The anb^lnnce thus obtained was further examined by Mosiri. 
Livbi!! and IVohler, In a aeries of researches wbieh have been conaldered aa 
amonitnt the most important ever mndo in oqianic chemistry ; nnd this anb- 
(tonn- iltny call niurexidc. In the course of these Itivestigailons tbcy alio 
dlsniiorcd a while erystalllno snlHlance, CHlled alloxan. For twenty years 
Ii ihcM ■nbstances were only to be found in the laboratory; bat in ISSI, 
jhvSaiuT obcervcil that alloxan, when in conlorl witli the hand, tinged il. tvtl. 
Infiir that alloxan might be employed to dye woollens rod; 
ll|t))Cr experiments coovinced bim that if wooUeti cioUta w*t« f T«%t.i^ 
' '1, paated throngb a colutiou of aUoKMt, onA. 'CUn V" 
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mitted to a ^ntle heat, a most beantlfhl and delicate pink color resulted. 
Subsequently, murexide was employed and applied successfully by Mr. De- 
pouilly, of Paris, to dyeing wool and silk, and to printing: calicoes, by the 
aid of oxide of lead and chloride of mercury as mordants; but the great 
obstacle to its extensive use was the difficulty of obtaining^ nric acid in snffl- 
ciont qnantity for its manufacture. The idea soon occurred to chemists to 
extract it from ^ano; and this is the curious source whence the chief sup- 
ply of uric acid is obtained, and which enables Edmund Potter, Esq., and 
other printers, to produce the color called TjTian purple. 

Another example will be found in the successive scientific discoveries which 
have led to the discovery of the recently popular color, mauve. Lichens, 
which have been the subject of extensive researches on the part of RoM- 
quet, Heercn, Sir Robert Kane, Dr. Schunck, and especially of Dr. Stenhouso, 
iiave yielded to those chemists several new and cetorless organic substances, 
which, under the influence of air and ammonia, give rise to most brilliant 
colors, and amongst these are orchil and litmus. Dr. Stenhouse, in a most 
elaborate paper published by the Royal Society in 1848, pointed out two im- 
portant facts : first, that the color-giving acids could be easily extracted fh)m 
the weed by macerating it in lime-water, fVom which the coloring matters 
were easily separated by means of an acid; and, s^ndly, the properties of 
certain coloring acids, which gave M. Mamas, of ^ons, the key which ena- 
bled him to produce commercially from lichens a fast mauve and purple, 
which, up to 1857, had been considered impossible of attainment. 

The commercial production by Mr. W. H. Perkin of another purple at the 
same time is not less interesting. Some thirty or forty years ago. Dr. Runge 
obtained from coal-tar six substances, amongst which was one called kyanol, 
which substance was thoroughly examined by Dr. Hoffman, who proved it 
to be an organic alkaloid, and identical with a substance known as aniline. 
Owing to the subsequent study of this substance by this chemist, and the 
discovery that it yielded a beautiful purple color when placed in contact with 
bleaching powder, his pupil, Mr. Perkin, was induced to make experiments 
with a view of producing commercially a fast purple, in which he succeeded. 
The process devised by this chemist is exceedingly simple, and consists in 
oxidizing aniline by means of bichromate of potash and sulphuric acid. 

More recently, M. Renard found a method of producing also fh>m aniline, 
by means of chlorine compounds, a most splendid rose color, called by him 
fuchsiachine; and within a few months Mr. Price has also succeeded in pro- 
ducing from, aniline, by the employment of peroxide of lead, either a fast 
purple, or a pink, called by him roseinef and a fast blue, according to the 
mode of operating. All these colors require special mordants to fix them on 
calicoes or muslins, such as albumen, lactarine, and other azotized principles. 

In concluding, I cannot give a better idea of the immense magnitude of the 
calico-printing trade of Great Britain, than by quoting the number of yards 
exported, which amounted in 1858 to nearly eight hundred millions. 

MINIATURE AND ENAMEL PAINTING. 

Painting in miniature is in danger of becoming one of the lost arts. Pho- 
tography has been carried to such a degree of perfection, is so accurate as to 
Tiere likeness, and is, withal, afforded so cheaply, that it is rapidly taking 
•e place of portraits upon ivory. Artists who have hitherto devoted them- 
rea to this brancb of the art are now either tuimTig t\v^\s ^MftuVAsyti \a 
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pajnting upon cbiitiigb, or And sDiplojRLent as llnlshers of tbe photoinK'Pliic 
niialaturea. To tLls, Indeed, Is owing, in a lur^e niciisure, [ha Katiafucilon 
wliii'U iho pholo^rupUs Klve, fui' summblii^ of llie vhIuq of tlio old minlutura 
in colors is retiuned wliere llio work is skilfully done, and llio InoTitahlo 
faults of the InatruniEnt are. In some degree, correttoil. The following- 
historical sketch uf [he art, wliicb sGems Ihu9 to be going oal, imd of enamel 
painting, which photography is also In some degree suppluniing, la Instnic- 
tlve and entenaining. 

Miniature painting, since the inreatloii of printing saporseded the ut oT 
the calligrapber and iliumltiator, has buen confiiivd principally lo portrai- 
ture, and the ancient vellam ban been discorded fur irury and enamel. Ivaif 
is prelbired for the sod eemi-trunsparency of iu texture, which communl- 
uites u peculiar delicacy to the colors, especially the camaciona or flesh tints. 
ThD Ivor; being cat in thin shocts, requires however, on account of this 
jiropcny, something perfectly white and not liable to tarhlsh, at the back, 
to aurve as a foil; otherwise the effect of the painting might be quite de- 
nroyed by the darkness of tbo suii^xxA behind ebowlng through. Ivory and 
enamel being quite smooth, and without Kixture or ab!!orliency, it is impoi- 
■Ible to spread a flat tint. With the moEt dextrous bandlin^r, a hitle heap 
of color will collect where tbe brush first touuhes or leaves the surface, and 
die iDtcrrening space, which It may have been intended to cover with an 
tien "wash," will present something of tbe Irregularis' of a fiow of water 
on a greasy plate or polished (able. Hence it bocomea necessary to fill up 
the interstices of these Irregularltlca with hatchings and acipplings. The 
[j(:lnl and steel scraper are both used, to more rapidly procui-e the desired 
pvidation, as well as to obtain mechanical regularity in the allppUng, which 
liD-i been much sought for, particularly hy French artists. It is true that the 
tiilxir thus involved may be avoided in certain ports by the use of body- 
riAora — that is lo say, colors rendered opaque by the addition of while, 
liui body-color washes, from their unmanngeiible nature on Ivory, can only 
l»] used in portions which can be covered at once, or do not require moch 
Itrilsh, EDch as backgrounds and draperies; and hero the Bnrface of Che 
itoryia of cout^e sacrlBced. Body-color applied in this way will give an 
t I'll, flat gradation in a background, and impart a cloth-like efTect to the 
fircsentaCion of the modem male costume; but IVom thedilHcultyarcalCD- 
I'ing when "wet" the difference of tone the body ^^olor will assutne when 
! ri-. It Is useless for flcah pninling, if spread in coats so as to cover the ivory, 
I )paque anil semi<ipaque pigments, of earthy and mineral extraction, were, 
u'o know, Qscd In the llcsh by the ancient painters on vellum; but then they 
svtre ligbtly stippled, not loaded; and sucb pigments may bo worked truns- 
parently in tbe same way on ivory, though Che modem miniature painters 
{ircfcr the mDro tranaparent colora. Where body-color, therefore. Is laid on 
in certain parts, so as to cover tbo surface, and the Ivory shows tbrou|{b In 
Diber portions, the work can scarcely be harmonloua. For this raason tho 
use of bodyK)olor3, which were eiteiisively and arc still employed by French 
miniature painters, hua been discontinued by tbe Enslisb artists of tho pros- 
' III century. Gum-waler is tbe only vehicle besides simple water employed 
■iih the ironspnrent or body colors. 

'I'lio largo size of modem minintnres may excite some curiosity ai lo how 
. -licet of ivory can bo obtained so much larger than the diameter of the 
'<i'i:c3t elephant's tuak, espeiriaily when It is known lliat 1,\i& sVufel ^« tttA. 
yiiaeii, IIS mlgLt be sapposeit. The tnsk is simply siiwncu<:u.\aAj—ViLQdisi 
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words, round its cf renin fcrcnce; the Irory Is then stenmcd, and flattened 
under hydraulic pressure, and finally mounted with caoutchouc on a mahog- 
any panel. 

Knnmcl paintinp: has the prcat recommendation of bein*; perfectly Inde- 
structible. Specimens of this art applied to pottery are now in existence 
which have not chanfrcd their hues during^ three thousand years. The 
enamel tints on £;;yptian idols, scara1)ei, necklaces, etc., are precisely sim- 
ilar to the colors now produced by the enameller. Tiie difficulty of hand- 
ling the 1)rush is quite as great as in painting on ivory. But a far greater 
technical difficulty is that of calculating the exact effixrt of the process 
of firing the enamel, in altering the hues of the several applications of 
color. Fine coloring is therefore rarely found in enamels, llorcover, the 
enamel painter's list of pigments is limited to those prepared fh>m mctallie 
oxides, and many metals are perfectly useless on account of the high degree 
of heat to which enamel paintings are subjected. Modem science has, how- 
ever, done much to supply this deficiency. The colors are mixed with oil 
of spike or lavender, or with spirits of turpentine. These essential oils 
volatilize rapidly under the effect of heat, but the fixed oils would cause the 
enamel to blister. The ordinary brushes of the pointer in water colors are 
used. 

We extract the following, valuable remarks on enamel painting, and 
account of the progcss employed by the artLsts of the present day, ftom a 
communication to the Art Journal, in 1859, by an enamel painter of repntar 
tion. He says : " Pictures in enamel of any importance as works of art 
have been veiy rarely produced until within the last eighty or ninety years; 
for, although Petitot, in the reign of Louis XIV., drew with exquisite neat- 
ness, he seldom produced enamtHs which aimed at more than microscopic 
finish and accurate drawing of the human head. His works generally 
measure from about an inch and a half to two inches in diameter, and aro 
usually either circular or oval. It was reserved for modem times to try a 
bolder flight, and the result has been that enamel paintings are now pro- 
duced with every possible excellence in art. The rich depth of Rembrandt 
and Reynolds can be perfectly rendered, together with all their peculiarities 
of handling and texture; and the delicacy of the most beautifhl miniature 
of ivory may be successfully competed with. As regards size, enamels are 
now painted measuring as much as sixteen inches by eighteen, and fifteen 
inches by twenty. The kind of enamel used for pictorial purposes is 
called 'Venetian white hard enamel; * it is composed of silica, borax, and 
oxide of tin. The following is a brief description of procedure in the art of 
enameling: 

" To make a plate for the artist to paint upon : A piece of gold or copper 
(usually gilt) being chosen, of the requisite dimensions, and varying from 
about an eighteenth to a sixteenth of an inch in thickness, is covered with 
pulverized enamel, and passed through the fire until it becomes of a bright 
white-heat; another coat of enamel is then added, and the plate again fired; 
afterwards a thin layer of substance called flux is laid upon the surface of 
the enamel, and the plate undergoes the action of heat for the third time. 
It is now ready for the painter to commence his picture upon. *Flux' 
partakes of the nature of glass and enamel: it is semi-transparent, and 
liquefies more easily in the furnace than enamel. When flux is spread over 
a plate, it imparts to it a brilliant surface, and renders it culpable of receiv- 
Inff the colors; ovary color, during its mai\\i^ac\wte,\& Ycv\'syi^x!\\\\.^^\sMill 
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"The pliile DDilcrttoes lliu pioniss of firing after each layer 
i'Fi'.nd over llicwliolo surtbcc. TlitsprocGsa coirciponils to (bu ilrylii(tof 
fiiL iiIkdmhiIs ill oil or water-color paintlii); before iho artlflC venlurei U 

ich 111* work. Sometimes highly -AnLilied cnoiael rcquErcB QftevD or 

'uty flrltiKB. Great care must ba ujien lo point witbout orrora of any 
i-iixl, w ibe colon cannot bo painted out or tukcn off, as In water or oH, 
Dfler Ulcy bate once been vllrlfled, wllhont incurring oxceagive tronbto nnd 
\nn of dms. If Dm unrortunate arilat miacatt^ulaias tbe effect of the Ara 
on hia piv'ments, his only attemalive is to Kiincl out the laiutoJ epol with 
poutiilMt flint and an ajnteinullor; andw bard Is theflurfoce, ibMBKqtuue 
I^Bch will piulMtily tiikc bim u wboio day lo uvGuDililiiib." 



^^ THE iroIfT TRADE. 

^^Iho prinripal sourrai of niipply or ivoiy is AlViiu — much of it coming 
fhmi tho inlerior liy way of £^pt and the Nile. Until witliin u Itaw yoan 
the Ffp'ptinn pashas made trading: np and down tbu Nile a monopoly; itow, 
KKXpllaii, French, German, and En^lisli merchants explore Ibe ramolG >e- 
ouirei of ibe river, not for (ho purposes of edencc, but Tor thow of cotn- 
i::cm>. In Ibe last report of sales of Ivory in London, Ibo bead-quarters or 
'iii [ralVc. we tlnd that eig;hi;-flTe thousand pnunils of the ivory sold ww 
' 1 .EyplJiui; " that is. fonnd ila way Co diillxotiou throuKb £gn>Ii 

Tliat Afriro was tho aonrre whence tlie anricnta of soulliern Europ« ilrew 
ihcir (npply. *a loam IWim Pliny Ibo Tounger, who says that tho vaal win- 

tBniiKMin ur JTOt; ftir Hrtlrleg of luxury rairpvllcd tliv Roimms to eixk Ibr li 
in onotlief hemisphere, "as Africa bad ceased to funiinb dephwiU' tuaka 
except of the amallrat kind." 

After tbe utortbrow of the Eoman Empira, tbc commerce between Kuropa 
aiiil AMis waa suspeuitcd n>r centuries. At length the entcrprlso Of rortn- 
gaJ, the eldest daiightcr~lho Lusitania — of Roidc, uiiencd anew AfHca ami 
Infis, In tbe meaniime, the lordly elephant had multiplied in hii native 
fomita, and If the long tusks were secured by the imiives, tliey served merely 
ihc plebeian purposes of duor-posis, or the deOinccs of wooden idols. Uattell, 
a quaint old Eugllshman, who sorvod in Ibe early Poitugucso armlca, aaya 
that tlic AlVlcans " luul their Idols of wood, fksbioneil like a negro, and M 
t&c Ibu ibercof was ayrcat heap of elephants' leeth, conlainiiig three orlbnr 
Ion* of ihum." It ii a well-known fact that the inhabitants of AnyoU and 
Cun^, wliea Ibe ^nngneEe Snt occupied those coaits, were found to bare 
proKTvoil an immcuse number of elephants' teeth, the accumnlodon of ccn- 
torles. for a lon^ time this iToiy was exported In vewels of PurnigBl to 
rarinu) pans of Europe; and this irufflc Ibrmcd one of tho moat luciMiVtt 
liniiu'liri >>r Ibe early modem trade with Africa. About the mlddlu of tlw 
B^vootccmh century this store became exhausted, and tbe sons of Etblupla 
wvre iii-li;;u(cd lo imitate their ancestors in rcuewiu|j tbe baltk with the iridD> 
" d El-T>hni AJriamus. 
mount of ivory conantned In the workshops of Enrope, 
i and yet, gntX. W ta is, ' 
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Aflirs fkunlalMW ormt-fighlh* of aO that t« worked np tnln m 
»nA cnriiaf* in Fnuire: bnlben goib, boxet, ami (»ar lu India aiid 11 
trilUiUi|-l)Bll«. boxrs. mlnluDre p1iU», rliffismm, matlicinniiral rnlns, 
(br pmaii^iine*, urnns ninl iiu!li>lr<ni«, funs, rdulni, fii]>li'r», ilomluim 
a lliuuuuul oud one utbcr dilngt, in England. Ucrmaiiy. nuU Uk Vbs 

FortagaS wu Ihu Erufknl nt Ibe iiiitoeiitb crntiiry in mon mpecB ' 
one. For two nniorics )^jnUKBl bcl<l, in the Eul oud on ibe AfVii'BII O 
Iba puwcr and inflnnice nuir in (he hanJi uf Eatctaud. Lj^lxin al ibai 
WM the bead oT the ivory mariul; now London i> tb 
dcalm most do coni^gatc. Il ftomctinwo occhtb thai Uk Salera aid « 
AiDerican mFrchanta en^'agnl in ihcAfritan trade ibip tbdr inAl— OTW« 
In conimcrrial paritmi'a — to London after Ibrj have liioTubl them ftvn 11 
Zanilliar and Hntantltlqne coaal to the Cniled SlatM. In tbe world'* 
DKlrapolra tbi^rp ocrurs at rcgnbu- imerrals one of Ihoai 
the manaranun-a viih Ihclr riork or eU^pbunls' toelh. 

While we ncjtotiatc iTor; and India together, bui very little of Ib« A 
eomcj ftom the latter It is eslimated that lo etipply ivory to tbe I 
market (br the last Ibw years, it ban required abool 1,000,001 
Of thia qnautity, Oeylon, the j^rcot elephant park of India, rnraixhca onl^ SOB 
or 000 luk*. The liory which is pot down in the printed reports of Hlai 
H " Bombay," in nine caws out of ten is shipped by Uohammcdan mnv 
chants from the eui coast of Aftioa to th<! lai^ nortb-wcBiern conmnm^al 
WitHiriiUn or Bombay. We do not mean, however, to nssen ijiat no idr- 
pbants' talks romc fVom Asia; for oceaslunallj there will be small lots come 
ftom Oeylon and Sutnaira. There Is also a larps Ivory tnido betwi-en Zanit- 
tw and China, da fiombar. A giwit deal of iTOry, wa . .. _ 

w«y. no* rearbes ihe rnileri States dirertly ftom AlHca. 

Hie Immense demand (brelephano'lcetb bas of late yean increaMtd diesB 
ply ttom all parts of Africa. At the end of tbe last centurr the onniutl ai 
•KT importation Into Ent^and was onlj l'.«,-100 lbs. ; in tS27 It reached 3MM 
lbs., or tt,O80 liuks. which would require the death of at ' 
pbonli. _ II II proliehle tbat tbe Blaugliier is mncb girater, for Ibe Mclh 4 
■be ftroale elephant arc vcir small ; and Bnrchell tells us. In his AftieH O 
rfi, thai ho met with some elephoat-hunten who bad shot twelve bl^ II 
lOwa, which, however, altosether produced no more than 900 lbs. of i»« 
To pmdnce 1,000,000 lbs. of Ivory, flic pnsent annuid Eni;l<«h import,* 
stKiiild tcqnire — eidmatin^eachnukuOO lbs. — the [ircor6,333 n ' ~ 
phanu. It is said that 4,000 inskcTs suBtr death every vear to anpptyU 
United Slates with combs, kn I lb-handles, billlaid-lwlls, etc etc. 

A wsk weiifliing TO lbs. and npwardii is conaldeiHl by dciilers W 
Cnvler tbrmcd a tal)le of the most remnrkbla tuaks of which any i 
hem given. The larxest on record was one which was 
whici) weighed 330 lb*. In (belalc*alesat Londou.lbeUirgratof ll»«" 
Iwy and ZaniHwr " was las lbs.; of •• Ansola snd Ushon." 09 »(«.; of "C^pa 
of Good Hope and Naiol," 106 Ihs. ; of " Cape Coasi Caaile. L»aa»," Me.. 
114 lb*.; of '■(lalinon,"t>l Iht; "Egyptian,'" 114 lbs, Bali! mnsi Dot be 
InArrBl ftom this that large tni.k« am now rare. On the commiy. U is 
"lahle Uiat mure Iohk and heavy teeth ore now liniugbt lo market ihw Im 
Mj previous iijiitury. 

A short time w Jnllm Pratl t Co. cnt up. W their establiihmenl In Hell- 
km, U., a 1 Mk itiM was iiin« Mid & batf «n tans, «^ teC^ b ri-iaiiwliM . 




HBCHAKtCS AND rsEFlH. ARTS. 

' l^v['l<rhi<idnMrlr two Irandred pounds. Tliesnine Ann, hi I8S1, snit 
'■•■''. Fair. London, Ibe wi(k«l, fln«i(, uid Ibiv*sC piece at Itoty 
■ 111. Uy m«tlil»cry, inTcnted In their own ihciory, they mwed 
.. I'ninaa of «Bwti^ dkl tiie work of polisIiiii|i M 

— 1^ >i tacty-taui ttcl long and twdve ini'lios wide. Ic took Uid pre- 

.L.U'juL -! alt ibc Epcdmrnft km Id liy Eo^lRnd, FniDcc, or Germany, Bml 
Rwlidl ivwuillti^ aiwnrion (tvm tlie CkuntnlnKkmen. 

The niiijjt i-osily rusks, ur iionionn of tlie ttuks. are those ichirh are tued 

r.>F l:ii:i:ii i-ljnlJa, Wbat are li^rmod " (iit-pointa " oTJnst the ri^Iil alie Ibr 

N, ma 3j to2i inriics in diameter, hroui'lil the higbt^t price 

■It of any ivory ofFptvd in tlie London market at Ibc lale Mica. 

iiiiLklng hiuof late twcome a very Important item of matiaRictim 

riit^ iii'ib rmm Ihn wnt roost, with the cxreptlon of " Gaboon," are Icn 
< i-itile and leaa otpatila of bleaching than those ibai nime ft»m oiber por- 
"1X9 or Arricc Tlic west coast tusks an: mnrb lueil fbr knlflsbandlca. 
S:!nt ilie Fn-ooh have poBSCsuwl Al^erin, Fmnre reopivcn a ronstdembU) 
■■•jitlon of irory tmm Central Africa by ibe lar^ [ikruviuiE tliut travel tnm 
llmlraniio norihwunl. 

Ivory is aUo ttimishMl by the walnm, or cea-horse, and minmnnd* a price 
Hgual lo Ihe lieM qtulitln of tlcpbatit ivory. It i.', hiiwcvi'r, Ino hard and 
nnii-rlaatir tbr many purposes, and has tlie disadvanlagu of Mng too amatl 
la ml up pruHtably. 

NON-IKFLAMMABLE FABltlCS. 



fVequenlly called npon to TMd. 
nd i-hildreii burned to death by 

cy of tboHB accidents la stanllni; 
ntrlcs where llie lame style nnd 
1 Bcnernlly om 



In (bo lonff list of caaaalties Iluit we ai 
appear luo often the aceounla of women 
tba iipiltlun of their clothing. Tho freqno 
Btul.pninnil, Dot only here, but In those cc 
material in drcM ptevaiJs. As tliuo rans 

of an Immeitialo contnct with tlio buruioii coats of a i;ratD or stove. It resms 
bat Jew) to concluile that the present mode of wearing extended skirts ren- 
dan tin risk mueh inealar, and Increases the dnnt^r of a fatal sacridce to 
(luhlon. Some of the ganuents of waniOD Die Extremely InBammublo, and 
iheis nn <«om so near to the person that it becomes next id Iniposaiblo, in 
. i-n of tbetr IgoliJoii, to divest tho wearer of Itietu until she Is icrloasly 
ii'toreil. Tills la poi-ticularly the cnse with the li^rhter materials of whleh 
I my and evening dresses are composed ; and this fiirt should Impress Itsdf 
i:|Mjn tbc pDbllc iBllid ben, a* it hns in England, where tlie Queen, a short 
iiiHi sincK, rvqucsled the lUui>ler of the Mint, Professor Umham, to aupei^ 
iiiii'nd a series of experiments with a view to determine If Itiese ftibrlcs 
couhl by easy means lie rcndereil non-lnflammalile. The professor entnuud 
I'odlsilnguisbed cbemlsia, Ur. Oppenheim and Mr. Tenmann. 
ni artidc on the sulijcet, contributed by Robert Hunt to llio London 
mat, wo learn tlic prominent points uf their report. They coin- 
f •totini! some of the pecallarilies of euttou and Hncn, and (ban 
ha numerous articles which linve been from litno 10 time em- 
ncommcnded by dlfTcrcni punlce lo render them HHmG^roaf, 
I, bonuc, Hlllcnte and rarl>nnuic of ptiinHli, i^ulphaie of Iron, sol- 
w chkiriile of ammonium, and ollter sitll« of « 



I 



OF BCIKNTiriC DISCOVEBT, 

Experimuntini; ii[>on llio siil]ihal» ol' amnionia, aa recommendeil by Ct^^i 
LusMi:, lliey furlhor eliite liiitE a guIoUciq mnuiinjng mvun per cent, af ll» 
cry RalH, or tUiy-two per cum. of sntiydiuan i>n1t, ia ped^cCly ani 
ble. Biiil udd : " Tiingeiute of soda ronei's uaiua)( Ehesuliawlilchoii be: 
fkctnreil oa u litrge scale, lU it chciip nttu. A soluiioo conutalBK 'wtMS 
pn cent, renden the muislln pcrlcctly non-inSBroniable. 
by finnlf vnviilupiii;; the flbrc, and thereby excludlnx 
idr. It I* very anioaih, and of a tatty appuanuice, like tale, and lU* 
erty flti^lllales the Ironing iirocoas, wbicb all olbcr aalu retiist." Aud 
"Fur all laundry pnrp'""' '^^ lungsute of soda can ouly ' 

Tbo TolIowlDg formula is glvca u liavlng proved cffluu.-! 
alinpll(> the application: " A conccDtrated neuual mlDtinii ol 
WNla 1b ilUulHl with water to lironty-ofcht dcijrccB Twaddle, — an aJkal 
Dtalur so called, — and then mixed with tlireo per cent, of pboiiphale DfMt< 
This folution wiu found to keep and to answer well. It bos b«an iUi 
dUMd Into her Uitjesty's biundry, where il Is constantly used." 

ThB soluEioa can be applied to any fahrie. It in only necessary to dip 6 
rieansed artielo in Iho preparoil fluid, and then drain and diy It, after wtal 
tt may bo ironed; or, If preferred, ibe solution may bo Incorporated wl 
tlte starch to be used in Ihu HtlRcning. Althoujih the above ore not Un M 
eKperinienli that hnre been tried In Europe, yet thoy are, |>crhapa, ibB tK 
•uoceBifDl, and tlic result should be ncccpied, anil ibe advice fbHom 
irherevGT Itaene fabrics are used. The lightest mntorials, when subinltted 
this pn^parailon, may cliar and shrivel, but they will not blue. Aa t 
nanal solleitude and warnings will not avert the f 
woDid seem that the only method of saving life from ignition of 
coniisti in wearinf; those articles only which have bc«Q steeped In i 
saving fluid. 



In the rerent contest biiporo the Comm!^sionerorratcnl.<> for the e 
of Howe's patent for sewlnK-niot'blnes, the following fncts were p. __ ^^^ 
nlatlon to the valna of the patent, which, at Srst thought, are cettaIH| 
Hlontahlng. 

Enft Baker stales that the amount of the hoot ami shoe tmslnCM 
Hassacbuatrtta Is (55,000,000 annually, and the ladles' and misses' pi 
boot and shoe boaiaess is at lca«t oua-lialf of the whole boot and aboo bi 
neu In that state; and Is, Ihcrrforo, cqnal to 837.500,000. He abo Mi 
that alKHit onc-cluvcnth of these tJS.OOO.OUD is paid for sewing Itbor. h 
this prnponiOD It appears that tlio annual sewing Istor upon ladtM* ■ 
raisses' gaiter boots and shoes is 8'^,S0O,000, and that It would eem I 
tlmca as much If done by hand; to that the annual saving by this In* 
tloii In the Rianurac-toro of ladies' and misses' liool-i nnd shoes In oiM H 
Is 8T,.'KI0,000. The price of these shoes has been rcdaccd to the coniOI 
one-half by the introduction of sowing-machines ~ the price of idnM 
nsfflalnbi): thu same. 

r Y. Winchester is a mannl^cturer of shirts at New Haren, OH 
1 thnt his factory turns out nlioat eight hundred doten per Ml 
I uaes torn hundred scwin);-marliines, nnd that a mnchlno, irftk i 
*B^ win do (tie work of flvo hunil-eowota tt te - - -- 
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Do pavi, nt Inui, S4 per week; liat. roekoninp it nt S3, — iho old priM for 
turning tiL'ilire tnachtiivs were iiiLroauiiid, — ii shorn n (nving, In rhis slnyls 
manimii'ioiT, or SilO.OOO a jcnr. Allowing tbo males of Ihe ITnlwJ Slniw 
lo wc.'ir out iwo ■liins a ycur upicm, and n proponTonal gaving would 
■muuitt iuSll,i»l.uOOunnaaII>- in rooking tLe «lnglu nrtlclc Of shins. 

Jamt* ^V. Millar, conaectud with Brooke Urotbors, or Sow Yorit Cliy, 
nmnofncturEra of clothing, Htates ihnt ihat boose alono doei a, btulnim of 
ovvr tl.OOOgOOO annnally. and use twenty sewlQK'inBclilneB In Ihe nan, iind 
patronlu tliote that ollien use, nnil do Bhoal throe-fbunliE or all their new- 
.11^ Ity mac^binw, and pu? aimnally for senlng labor nboat S'<!00,(iOO: STS.OOO 
r rhiB Ib BBVcil by macblnosj tlml la, the machines save $73,01)0 on evory 
. "1,000 iwld Ibr aewlng labor. And he bIsick that Ihe hnuau of Bniok* 
1. 1., limn Aiie» not riiuke onu-hondredih port of thi^ mnthinc-moile clolhinK 
inaiiafkcluml In ^cw Vork. This, pntllng the proponlun at ono-hundradtb 
pan, Httniil make ibc i)uslnci» of mannfacinrinK marhiae clothing In the 
city of New York 8100,000,000 annually ; nnd, ai the mie that house pays Ibr 
■vwlaK, H hrlni^ tha coat of Hewing in tbls bnncb or mannracnire in Iho 
Hij- of New York — even with the assislnnce of the sewinn-machinei — 
>.!< lo SSO.ODO.DOD. A anvinft of S7S,000 on avery 8:200,000 of thin makM 
.''OO,0uO. Jnmca Mi'Call RUtcn an cadmate of what proportion of Ills 
;. Thing Imslnesa of Iho Cniiisl Slaips is done in the diy of New Yorit, 
.-^il imtH it al alMKit one-lonlh. Multiplying Iha cost of sewlnn In that 
liusincH ahtno In New Yotk, as shown above, by ton, tt eanirs thi: extent 
uf met tn the United Suioa to S3D0,000.0U) per annum; und nssumlnit 
iliiLt u Inrss a portion of Ibis Is done by mnchittea In other places as is dona 
in llie rity of Sew York, it makes the <'09t of novring labor In tliis panleular 
maiiBfactnre In Iho Unllod Hwtua tbo above sum of 821)0.000,000: and this, 
loo, by the assistance Of machlno sewinE, $75,000 on every SSOO,O00 of 
this i* rinvini;, which makes the saving in (be United Stntes amount lo 
873,000,000 annually In tUU bruDch alonu. — ScienHfie Ameriain. 

UAGIC KUFFLES. 

Rnfflea have been worn from time immemorial ; hnt " Majlc Ruffles," or 
mffliia tnaile by ma^^lc, are a modem InvoDtion. The old Irniy in her fHlled 
' i)>. two treneratluna aso, could hnrdly have believed that her gmnddangb- 
.' t would, by the aHlsiance of iAiecbanism and steam, In cnabliKl tu make 
■ ^rllei at the rale of two yards a minuto, and of more perfect worknuuisUp 
Ll,:in h la posaible to prodnee by hand. 

Two Inventors, of New York city, hnvo rceently devised an nllarhmont 10 the 
oewlnu-innchlne, for ibo mannfactarc of mfflcs, which bids fSlr lo 
TBloablo lliNu any other of Iho four hundred patouled Improvemeota on the 
Mtslnal In vent kin. 

iU the combined (tenlns of these hundreds of patenleee, the sewing- 

• bad ittailiinliy approarhed perftellon, nntU 111") rarlely of work to 

kttwa* adapted hnd nearly eiiuBllcd that of the newlle and Ibimbleof 

mslims. SilichinK, hemming, and cordintf werv done with Krott r«- 

'' IWilltT. and even gathering was considembty enpediled by Its nae; bnt In 

mnklii:; nifflcs, piilft. and many oibcr klniis of gathcriHl fHbrics, ibc ordl- 

iiorv |>n>i'i'<j>.cvHn wltbascwliig-maehine,l9aslowandledloasono,twiulrinB 

uiulJi nianlpolatkin and great care. This last Invention. \tovie^«i,ntvtan 

tln>liapJii aud rapid U3 plain towing, tthusnolvc 




to fiiinllj' mnchinoB, but hns been nacd by tlic proprii ^^ 

past fn tbe miuiufucture of a new kind of ruftlon for tbc market, wbllft I 
applied lo n Brail variety of dms. 

Ext.'eiii ia lis pcrret'tion and the unlfbrmlty of Its ^them, Hid Mnpic Bui 
vury auarly reseinblct the old anii'Ic worn by our HTitnd mothers; bu i 
cloM inspection It is found to ronlain no sslfacrinK-thn-ud, llie gatlwn bdl 
conBnod by the tame llnu of DiDcblnis-diltchini; tbut hulils It to tlie ttthf 
doth 10 u-liicb It is attached. i 

The patent far Ilili fnachlna vim uranled In Mny, ISno, aiare wbkA 111 
the manurnrturlnK of the new mflliu bai developed into a gij^nniiE bl 
one coiutHiny in Now York lurolnu out froni lun to Uttivn ihonaa 
ruffling d&Uy, while the orJcr« for iho goods are eonslaully in advi 
tbe productiou. — New York TrOiune. 

PBIKTING FABBICS IN raiTATIOS OF EKBROIDEBT. 
II. Penot, France, hits recently disrovcred a novel mode of ornMl 
(M>rjcs. by tbe printing process, so us to prodnce an elTcct similar to < 
diiry. Thi« pro(>esa consists simply in printing, by the aid of rollen, 
deslt«d pattern upon a fabric. In a solution of gutlu-pcrcho, 
bleoeiied by the old of rhlodnc, nnil dlasoivcd by any of tbe well-kit 
iolronts. Tbo fatiric so printed is llien piissed through a box or casfigt 
lain InK woollen, cotton, silk, or otbcr Hne flock, Or colored powdar, Wl 
■dlioreii only to (liusu parts impressed with llie solntion, and fonna ba 
fliUjr ni*od patlcms and devices, having a fine, soA, and velvety wirfdo 

CHINESE EUIIROIDERT. 
Probably the Hncst moilcm examples of pure embroidery In sflk, onnl 
wltb gold and Oliver thread, pearls, or pracloxs atunes, are cxetnlod bj 
Clilnese. Not only in execution, but In desiKn and the Stncss of ctm ft 
of the omamunt lo the material and purpose, tbo OTDhniiilcHcs of the 
noM Kenemlly exhibit a great superiority ro iheuRual examples otE 
•kltL The extreme care taken with tbo work, especially In the mor 
■podmcna, runders thorn very instructive examples of tuxtila d 
Tmtn iloven hundred lo seven hundred and Bdy stitches may Iw eooM 
ihe apoM of a iqaarc incti. Some years ai!o I took the lronb]« to d 
■ome of the beiti examples I could meet wiih, and Ihe more diaalf fl 
were examine*) tlic more niiLrvclloUS tiie work appcimHl. — Mr. Walltt,S 
mil of Socitis 0/ Arit, Loiuloii. 

KEW MFTtlOD OF EMBOSSI.VG WOOD. 
At a reeent meeting of the Franklin Institute, Mr. Wuud o 
specitnens of wood embossed by his patent proco». The wood it m 
III water, and Iben sal^uned to pressure under a metal malriK beated ■ 
dCQtly to tram away Ihn superfluous niaicrial. The wood U not Bnli' 
one operniion, the muiris buinx runioved jercrnl times in order to hn 
■ho I'liarrud wowl. The specimens possess more soilness tluin U n 
wood carvlnci; and wlicn varnished liure n beaulifbl appcanBoe. ', 
detiga l« flnl modelled in clay or wax, and a plnster cost U 
ctn ttom whlcb tlM mouVx b ii 



.SEFUL ARTS. 



Iir valnr pmimti iIk; tinmlng or charring 



ARTIFICIAL WOOD. 

bftraceot todnrefltibeConaorraloiredci Artn ct lIcticni,H.Fa!-0Qn>l1ciI 
flw inentioii of hln hi^Brers to the proceeB of making a kind or clxiiif , or 
•rttflclal wooil, very hard, very bi/^vy, and capable or roi-ulvlni; a very h1|:li 
pdkh and ■ brilliant Tanilgh. H. Ladrr, the invenlor or Ihln proems, tnkrj 
Nf7 Aim MWduil, mlxrs li vith blood (Vom the slnashtcr-honsee, Bnil huI>- 
pUM IIio nanitlnR paste lo a veiy heavy pnsiure obtained by the hydrall- 
Ua pnw. If the paRlc has been enclosed In moaldti It will take tho Tnnn 
of ttie mould, and resemble* ploi'Cti of cl>otiy carved by a skllRil hand. 

Anotbrr curloiia applleolion of thb paste consists In the formation of 
bnlabcs. The briclloi arc arranged in the panle whilu yet soFl; tlin paste la 
1 by a plate pierced with boles, through which tht briMtlca pass: tho 
r« It then applied, and brothcs are o)>tainc(l. mnde of a linirlc pTen', 
* more lasting than (he ngunl kind. This iirllfielal wood of M, 
y la BiDch heavier than common woods. ^- Cosmos. 
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■ A pwnpTilel has Intely appcansl of pccnlinr inlprptl to ilint vaat mnllllllde 
•f WW population who are the victlme eiihcr of corns or of eipiiiBivo com 
iorum, and nlio sulTer, as ^oinc poet has sntrgested, from a style of Iinhiom 
wbtdi l> not allogelber eondaclte to " Pil^rlme' Progress." It Is translated 
Awn the German hy a young Edinburgh physidan. and publithcd with the 
IbUowlns llilc: "Why Ibo Slioo Pinches; a Contribution to Applied A nat- 
emj. By Htrmnnn Meynr, M. D.. Prorcssor of Anatomy in Ibe Ualvt!rslt7 
of Znrlcb. Traniiluted Oom tbo German by John Stirling Craig. Edlnborsli : 
EiImon>ron and Donelas." 
Itr. Meyer, the nnlhor, is pronounced one of tho hlj-hesl conHnentnl nii- 

.'lorlilca on Phytioloi^cal Anatomy, who has published an Impurianl gun- 
■ ml tcKt on that science, as well as sbvvtbI trentlses on iho elmnure of ibo 
iiMl and knee. In the discussion now under consideration he bus already 
\icvn prpcolcd hy Peter Camper, who. In the hist century, wrote a paper 
" l>n the Best Shoe," and who zeatonely bnt inelfcclnully nrgcd that (ho 
rnul-icrar of man was quite as important a topic as the shoclni; of horteti, to 
•hlrta to much attention is Riven. 

Aicaltuil the prevulling pattern, Dr. Meyer, in his capacity of anatomist, 
::T:i-rs an earnest pmtcst. The cut of a shoe, says the Doctor, is not, as the 

ijt of ■ coal, a matter of iadifrcceDce. "' When Fashion prescribes an ar- 
iiiirary form of «boc, she goes." he asserts, " nir beyond bur province, and, 

n reality, arrOKSles to herself the right of determining the shape of the 



In his opinion Iho shoemaker 01 



ji bos liorne already, a 



nctcd that it w 






a thoe thnt doe* 
foot dlstottcd hy 
return to Its right shnpe, 
-cAslon of It^ power as a means of rarrylne the IxHly onwaril. 
lilt. In mcasurinic a Ibot tor a nhoe or boot, the llrst tbtng to bo 
B iImi idiwe of (he |,-T«ue loe. Upon this loe, Vn wuV ' 
IriumsateveD'sti'p; In thenttioraltom. 
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d t* hi « Mrai=hl nor irilh tlw b'^I A n-ritnl ' 

point of Ibe okM vk tn Itiv iniiMl« of iu m 

»erT fSaMly id the midUle of th* h«t. Br l!» mii^iltne boot C 

worn, ibe point of thr toe u pmHd iavanb, tbe root oniworli. 

The ptBctife adoptcil tii lani; of haTine ■ lul maJe of Ibe ci 
inodcl of Ihe foot, Is (DodemDed br Dr. Ucyer, if the fool b 
Tional; Injnrcl in moHqacnce of wnriiiK iQ-lltUiig hoots or Eboi«. If a 
out h« made of ■ disioncd fool, and ■ boot fined to that, il Li bail, b«auu 
llienby Ibc dUlonion la ronfinneil- tt would be miu-b ibc beller, Ibcrvfon^ 
tajt Ibc Doctor, to la rum Ibe Imoi tb*l tbe tondldont of hnllhr walking 
■n albwcd tor. aod the borie;, at Inui lo mhiw ntcnt, nn gndMlI.r ddlt 
tlmntelrei. To b fi»i tbonencd hj dl«ionioii he would fit ■ shoe adspMd 
lo In braltby size. Bai of a pair of boots made h> aa to cootenl Ibe eye of 
en anaiomi*!, wbo knows whai work ii done bf every booc, Ibe main char- 
•ctcfittle E>, thai when ibey nand fide by tkle, wllb their hccit In n ' '_ 
die Inner mar^n* of ihc tmm pan of ihe tolei arc along the «hol« ttHf* 
tamnFondhiK lo thesidesof the great to«s, aboin coniari. If it be<kdM|> 
Me to poiut Ibc IDC*, Iheyniast be poinuil onEyfroia Ihe outer aide, lOvti^ 
jilaco of giciUtHl biraidth in the fool baa been properly i«pecled. A O"""^ 
■enaii of a turn inwnrd belongs lo Ibe rbapc of boots so maile, but If tbtf 
lit perfectly they will Iheui^ to the foot Ihe atmi»l Ea.ie and power; Mtd.« 
their shnpe is of the ordinnnm of naiure. they nro no donbt really a> d 
V IbodQ of wbjrh Ibe pailem la ■ boouiinker's Intvntlnn. 

Dr. Meyer niiya llisl two or thnw persons in Znricb have hnd (beb M 
tnaile on these principles wlthoul exdtiiie special n ' 
b the proprlciy of ibe clianee admlticd even by ibe arbiters of Oubiam. ^ 
an CTklvore of In utility, a London journal men 
Midins, who oHun break down in ronM'quenre of llieir thoes, W 
tendered Tastly more effldent If Ibey wero ma " " 
■tmciurc of their feeL 

ATMOSFneitlC WASH IS 0-MAr HIKE. 

At the last merlingof the Brliifb Aseodilton. Mr.J. Fb-her called 
tkio to ■ new woabln^i-machine, the action of which * 
■ni of air forced tbroaith water finm l)elow. — thom 
perature of itia water mcd bclnR atwni U0° Fahr^nboli. 
marhlneo on lliis prlnrlplo, dritcn by Bteam poww, biid been for some tlmo 
1b lucceasnil use, In manufactories In England, for cIcSDEln gaol led laoH- 

lUfBOTEMETIT IN THE MAKITFACTUBE OF STABCH 

A patent baa recently been lesned In England for submliiiu); Blarrh — 
■n«t itla dvpo^Lled In the roanuruL'iurlu« procc^i — to Ihe acliunofu hydnialle 
pn»». In suitable Uuxca, ho na ID press uU Ihe water out, Inslead of cvnporal- 
ing alt Ibe moisture in ani 11 dully heuleJ rooms, according to Ihc nsuni prac- 
tice. A grau snvlOK In l^el is thus effected by woil-kDown and very aimple 




NEWsrATEE ADDRESSINQ MACniKB. 

Thu fijIlDwinjr la a dcsrripiion of a newspaper addressing mi 
mnftrrf by R. S V. Dnvli, of Elmlia, N, Y., a.nil nceiitly iatrodaut^^ 
ca/lf lo «eviTuJ of tba brRo iiewspinwr offices ol 'Bb'w \ai>s.. *" 
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— ^.,,..,, .-jwmiolly of in-odlntlnct pnm. otic iMlciins the lypo or blocks 

I 'it- impresduuB lire ninde. and tliu ulliur duiiiii ilic printlnt;. 

:.ii:^ nutchlna consists of u aiitk, or wliL'cl.iilioiit ci^'hl incliea in 

I rlie periphery of wliich ore iiriiily-uiiin:ln«l dies, reiiresemln;; 

.( i!ic alrliiibHt. By ruvolvinsiliisivliwlorr.liskon it* axiaoillo 

; n-i'ncin:; lUiy desired letter 1j bronght in position, and slamiw ita Impil^ 

I 3 •mall block, when inolhcr letter la brouiihc In position, nnd so on until 

' entire Bildnsi Is stiirapvd, which Is accomplished in nboul tho same tiaio 

' jnlnn] liy a rornpositur 10 sot cbe samu nunilwr or types In it ellrk. A 

.: : '-<• iianilwr of Ihcso blocks, having been ImprCBsed wiih tlie BdJwswja, 

>' mdily nltftcbcd to a band, thus forming an endless bolt of blucka. 

■ f,.-«o belts arc system Bilcally aminBod in boxes, so thul any nddrees may 

i^A;nvd to In a moinenl, Ibr cbnn^e oc other purpose. When neud, a 

' !i ia taken ttom tho box and plilre<l on the prlntlng-muchlne reaJy fur 

< , rntion In a few sci'onds, when the impressiunB ore made by a sll);h( prco- 

■■■!•• with the foot, as rapidly hi Iho papers or wrappers eon bo reroovod Ooiu 

.1' press. Tho entire apparatus is operated by bunil, is simple, rompat'l, 

I l^rMp, requires no skill to work It, and Is not liublo tu i^'t out or ropnlr, 

■Ucb reodi^rs it well adapted to papers uf smull aa well as luri;e eircululion. 
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i FAUCET. 



VliitinBn'* meamirlng and reglsicrinR fnucet Is simply a foree-pnmp itiili 
■ solid pUton opemted by ajervr or ewnk. Thu irlindcr is of the capacity 
ol tlia nnlt uf meusnrc (pint, quon, etc.). and at each dlMt'hiu^ an liidox on 
• iRal'pUle inoTcs rorward nnc dGj;rt<e. Mr. Whitman thinks this InTentloa 
wUlmpcrsode the two of funnels in grocery stores, abaie tho nuisanrc of (lies 
•bout molassea cuske, and delect rruuds In the capacitj- of barrels. The 
fam-sl, made of cast iron, and enpublu of meosurinj; quarts, is sold for foiir 



KEW CIIINDIKG AKD POLISHING ArPARATUS. 

1 Kow York Bcliinu Company nre now introdQclne n new Ibi 

( wlieel, which bids fair to eaporscde entirely the ordinary raoi 

-' .L II licel with Rlue and sprinklin); emerjr npun It. The em< 

I with India-rubber and sulphar, and wIjIIo Id a plastic sis 

I 'dill, and submitted, under great pre«Buro. to a high dogr 

iiiiiii; to Goodycar's patent For vulcanizing; this converts it 

Li >:Tniiular mass. rcfcmblinR granite or iron. It can be made o{ 

!d icnul* of emery, and used either dry or with oil or water. 

Is ran be lumni off iu a luthc, miming very slow, in tlie same mi 

in is tnmoil. wliieh will enable panics at\n^ them to tarn the ft 

heel to conform to work of any Irnigular shape, or to " true" thi 



KBW UODK OF JOINING PIPES. 

Mr. Siemens bns cxblblied at the London Instltatlon of Civil Engineer! a 
(iinchlne of his Invi'ntlon, mnnnftieiared by Messrs. Out«t and Chrimes, tor 

ining l«ail and other pipes by pressure only. The macliine conslsied of 
. -Iran of wron^ii iron, in the shape of (he letter T, and of ttttce <lie<,w« 
%iH«rei>ce to niilt upon (be Inellnod plane*. iiMte fta'MA'*! 
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ptvned down npon them by means of a ec^c^w piusing thron^h n moTaldi 
erosG-hoad, ambruviii{> thu biilu or the opc[| Hirap. The pipes lo ba Jebwi 
wec« pIuiTcd end to end, and a collar of It'ud was shpped over them. Tin 
oollar w>9 tht'n phicoil between the three dfex. and the pressure ww upiilM 
bftncnnsora screw-key until Ibe annular bcails, or rings, projwllng fraoi Ibo 
iPtortial iurfaco of the dies, wore imbedded iatu the iead collar. The ma* 
chine was then removed, and a joint was tbrtneil capable of rMisilrig k 
lydnulic pressure of eleven hundred Ibot. The scimrlty of Ihe Juini nu 
increased by coating the surfaces preiioujly to ihclr lieing Joined with whllt 
or red lead. Tbe advonuges dajmed nir this method of jainltiK ''"43 J 
other i^pos, OTer Ihe ordinary plumber's Joint, were the compBrailve IkdIK I 
Mid cboapncss of execution, as the cost of a joint of this de«criplh>n «■ 1 
Mid lo 1h only about one-tliird ur onu'ruarth Ihut uf the pluinher'i Joint- A- fl 
machine of a similar descrlpllon was also used for joinini; iclcgnplile H^V 
wire*, m specimen of which was liiicwlau oxhibitud by Mr. Siemens. 
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BITCUENIZED TAPEB FIFES. 

Tbo tngenlona Idea of bardenln^ paper by means e 
Utumcn under the InHaence uf liydraallc pressure, so as 
mbslltute for iron, Is due la M. Jaloarcan, of I'arls. Tin 
btwome faniiliar with iho uil lily and vnluo of papiirnia 
lor atone or niarlde In moulding, arehilec|urut costing, etc. It has #]co 
hotuil that Ihe Chinese construct (heir cannon of prepared paper, lined 
with copper, and ibat tbcj even mahe paper pipes; Ibat an eccentric cha^ 
■cnsrhas built himself a house of paper, and I hat our American friends hare 
Invented ■ veritable paper brick; but noibini;. It U believed, has hilcty come 
belbre (lie British public. In Ihe way of paper, so corions, and yet practica- 
ble, as these bitumlnons paper pipes. TestlnK experiments, eonduitvil *t 
the Houses of Parliament, are reported to havo " provc<l thst the malerisi, 
while It possessed all the lenoclty of Iron, with one-half its specific gravity, 
luMl donble the sirongib of aioncwore tubes, wiibont, moreover, bclnff liable 
lo breakup, as In the cose of other malciial. and which frequently rausna a 
loss W the contractor of some Iwcoly or Iwonty-flva per cent, on Ihe anp- 
pljr." In order to lest tlieir strength, two of these bituminous paper p^M, 
of Bvo-lnch bore and half an inch thick, wore subiccied to bydmulic pa 
■oil tliey areenid to baro sosUkined, wlthou( hrcakinK oi ' 
of two hundred and twenty pounds lo the square Inch, or cquivBlcnl u 
hundred snd six liwi head of water. Tbe cost of the pipes Is n: 
be abont one-hull! the cost of iron. — LoiiiIm Bander, 



GAS UErrKR.t. 



Wo n 



following; extract fVom Iho annual report of John C. CHwl 
•on, Ihe engineer of Ihe I^liadelphia Gas Worki ; 

Amunx tbe many subjects of a practical character that engage tba atlitti I 
tlon of the gas engineer, none has given rise to more Miliciluda 
ehulce and manugemcnt of gas meters, upon the accuracy and n 
■cllon of which ibe inlcreto uf borh consnmcr and proclucer arc I 
degree dependenli Iho former for his fair and nnlntemipied supply of t| 
commrKUty be pays for. nnd Iho latwr for secnrinif thi' due retnnMLt| 
oalliiy of mnleriiil and labor, AH these de^irnWo iwnW* 
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jn-nt pcrfbttloo ftnin llio (nuDniniPnt ordinarily known m Ihc wot meter, to 
ri;: oi it la Ualy proiccled (him rrojt and evHporativo licat. Torioua cod- 
i.nn«« have been luggcsicil bhiI tried for Bpcnring tho (nfltrumpni fVora 
.< ••• li()iirioiu InlluetiiYS. Tlio most genoml pmctlt'e Je tlie sulistinitiou, ID 

, .:n or lu whole, of nIu>!iol Tor water as llio hydraulic seal; but, while tlill 

. i.ints atntlnst freeziag, It t^1e» rise in much IncoDvenlenco by reason of In 
I'lit oiapontlon dtiiI want or Bpcdllc gniTity, wbirh onontlme^ otuse A 
: l>]ea obBtruction or the How ot goji at tlie moment whcu the eloppage tl 

: I'l^i InconTDntent to the consuracr. A liquid free from ihcsc objectiona has 
iiij been desired, and, alter nnmcroua experiments, I hod reason to eappoM 

' :,iirt diwvvcred it in tlie solniion or neutral chloride of culcJuro. Aecord- 
-;Iy, in Ihv year 1SI3, I Inttodui.'ed this liquid luto sercrai hundred metere, 
r the purpose of tcivlng It a fair practical test. It did not frecw at the 

* >'«! natural temperature of out climate, nnil the strong alBnEty of the 

• \i ttii water prerented rapid cvuporatlon; while Its apcdlic gravity, beini{ 
r. liter than that of water, fiOTe I^II support to tlio Tolve-fioai, and elfectiru- 

I. lis to the hydraulic scaKaj;. Tbe results of the first year of trial were 
rjiiircly vBtiefacTorr, and the llqnid wa« then used In all the exposed nteiors 
nilh equally Rood toiulla. But the expeclntlons raised by two years of tilnl 
Here dlselpatcd at the end of the Ihinl year; by whleb time the metnis of 
lliu meter showed such unmlstahable evidences of the destructive action of 
tbe K>]ulioD oa led to Its alAndonmeut. 

Uorc ttnuiljr I haru been glring niBl lo nnoiher Itqukl, wiili encouraKfiiK 
pfospefl of success. It is the inert subsianee obinined from Oitly bodies, 
and known by the name of glyceriuc. It Is capahic of resisting oar low- 
oi munnil icmperalure, malDlulas its fluidity very peril □acloosly, and li 
. <iri«i<teTDbly henvier than water. Should it mBnifesi no iiijurioiis action o 



r metata, c 



d itnperftsctlona 



ir other dercclH, It will completely m 
'niinenl. A more direct method of eacnplne these liqiiii 
.4 been attempted in the so-called dry meter, working on ttie pnncipio or 
w ORllnarr bellows, with diaphrngma eonnectnl hy flexible Joinu. A trial 
"' a locira scale, duriu)r the years 1817 and 1848, revealed Imper- 

MWlihJt impaired their trDStwortblnces so pcaily as to require tltoir 
|«di*tise. Within a few years fnndry Impnirements have been made In 
nelioa of the dry meter, intended to remove the imperfe^rtion* bc- 
^,_ . . iuned, which seem lo hnve suffleienC merit to Jnaliiy another trial. 
P_6m bMo in progress for nearly tliree years, with results, thus for, qnlie 
' ~ i; and If these thnlt be ronflrmed by lon^r and more cxteniilva 
^s that have so long attended this part of gas machinery 
f bo happily tcnulnated, 

COAL-OIL. 

Iioaith the mannfacturo of ens Is rapidly extending in cvety direction, 
I tha t!ui la becoming mot« widely known that In any town conluinlnK 
fw ibouaand Inhabiianis a, sn" company cnn with profit lie sus- 
il present the number of gns works in oponition in this country 
ceed four hundred, and consequently a Innco demand exisu 
for other raeacg of illnminaiion. Coal-oil from lis incxpenslvenoaa, aiilbty, 
onil blgb pholomvtrie value, occupies an Important plooe amonK the llhi- 
ond ha« (civen rise to ftu »ll.wn^W6Xl»ftft, 
b jDcreascU, though W. prtncttt, \l, t 




BCIENTIHC rUSCOVKRT. 



8S AKNCAL i. 

ExienslTS mnnunu-tories of cobI-«I1 ue now In opentlon at New Tc 
Doiiton, Btkltimure, Cincinnati, Flillnilvlpblu. PlilBhari^b, Bmulilyn, and ma 
other plates. Tlie pmluclion will iloulitleaa ronlinuo to niiKinmt, u 
demand Ibr prime qniUrtlcs now cxcccilt the supply. U b lo be mem 
IhBt wucli ar tlic uil prwlucnl in tlila couiitrr Is IiDpuru, conininittg 
nhnntlnnte of llie litavier lijilro-carboni, which, exrupt ibey we fi 
prodnce amolts and All tbo Hpurtnieat irltii unplesunt odors. Tbe 
Ibr these ovili will be applied, and n-dlatlUatlon. or some I(;as wnstefnl ai 
more efflfient proceid of pailfl ration , will be adopted, tx compeUtkw 
excited nud the manufacmre prosressos. 

Of «Mil-o[l lamps and burners, nbout 150.000 down ntv estiroatoil ta be 
itjie, encb lamp vonsaniing about four gallons of oil during the )'eu. Tl 
Btnonnt of oil burnt avenmes conseqntnily 7,200,000 gnllons a fear, or sbo 
30.000 ipUlons every day. To make 22,7M (gallons of bnrnlnjc oil 
79,000 gallons of crude conl-oll, or a consumption of 60,000 bu*heli ofcsaD 
coal. The oreclion of criido ml and refining works to make ibi« qnaml<r< 
oil each day will ro«t S3,000,000; but the uctnnt oatlay for the otl-woria i 
pnuont in opuration does not fall short of 88,000,000. The value of cbew 
rala nsbd in ttie pDrlUcallon of cosl-oii will amonnt to over 59.000 ptt dq 
Tlie numbor of barrels u»i>d io hold eoal-oli will he between SOO and Ml 
representing- Iho value of 91,000 and the labor of tOO men. The «gKl«gM 
vnlue or Iho coni-oit itself will amount to £10,000 per day, or more ttai 
Sa.OOO.OOO a year. This, too, does not include heavy oil and pftraSIlM, H 
•ale of wlileh is limited and uncertain. Tbc numbur of workmen em) ~ 
In Ihe SQvdrBl eoai-oil works In tbis country will reaeh S.OOO; that of tj 
miners cugn;;ed in mining cannel, 700 more. Besides tlicde, a large fbnti 
men Is employed lu making lamps, btirncn, wicks, chamieals, etc. — O 
Lil/lit Journal, 

THE AUKRICAN SCREW CLOCK. 

Lartre sums are annnnlly paid In this country for fancy dock* im| 
from France and Germany, llie value of which commonly conilsli mom 
llieir f»te» and tinsel work (him In the e:[celienee of their raachineiy and tl 
•ccarncy of their movements. The cheap clocks of Connecdcul masrt 
turo, the wheels of wliiuli are cut out by dicit, are (|uUb a* good lime-ke^ 
as most of the foreign clocks, and take their place in this country, md 
Mme extent in Europe also, where enrrcct tlme-kM^pbig at least posttdaM 
b niono desired. In thsse, and In wuiches made also on the same 
of mtdtlplying the ports by machiociy, so that Ihe piercs may bo pal 
Ibcr indiseriminately, the Amoriena manufacture bus of late yean 
gKM progreas, lessenlnic ihe foreign Importations, and greally ' 
tbc use of these valuable iastnimcnts. Hut in oniamental clocks we m 
de|«ndent npon European mBnufaclurcrs. 

We Ihereforo welcome the inlrodiiciion of a bcaulinil ornamental 
npon an entirely new principle, of Braat Bimplicity of design, and M 
■Irueted as to possess Ihu accurnc)' of movement of a chronometO' <i 
lis worki, however, ore Oilly cuposnl lo view under Ihe t'lnss tba In 
tliem, find a lietier opponunlty la thus alforded of learning Ibi 
n nhli'h this nsenjl machine Is coastnicled than fh>m any 
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AUT3. 

OTXewToACitj. In chief pconlinrllyconfisDiinita motive power. Upon 
tiro drtmlar tnelailic plate which fomis the buss of the clocK fi arinl}' fiiixl 
•n Dprigtil Bletd screw, standing IVora leii to flruwn InclieB In heiylit. A 
iiwiiilllc Imll of nlioul two pounds vrcigbl Is penctnited Ihrongh Ita conira by 
iiiii (iTow, luul when at llie upper oriii tunds lo run down the pplmt inclined 

■ jiie by rcvolvjDg ■ronnd It. By an Ingcnloiu ■rmiiKemBnt, it l» mndo lo 
I] upon ■ little wheel nttachcd lo the top of tho ncli;ht, withont Itself 
< ir liing the screw; the friction It lhu> reduced to ibe loiul possible n mount; 

>r .1 M tiy raiHlnK the weight Ibis little wlieel Btarts back and again CBtcbM 
^'1 ibe thmul of the screw nl whntet-cr point Iho wvlght l» lined, the only 
"ii^dlnK up required i> fimplj to rnisg the wcb;!it, and for this n rod la pro- 

< iiicd, the upper end of which Icnnliintes In a ring or knob outildc Iho clock, 
Kiid the iowor cud Id adrrle, which lakes the Ijmbu of the wcl);ht ui the rod 
'■■ liHud. The revolntlon of the ball is coininunicatcd to the mnin wbtwl, 
' ti^i'b Up* hnrimnially upnn Iho battom of iha pinle, by moans of two roda 

' 1 1 jjms ibrouKh the hall and oru fixed lo thli wheel. A horLiontol bar 
' wiiueca Ihdr upper enda, and the miilillo point oC (his bar Is snfipartod and 
iuiiis upon the top of the screw. On ihla ccnlro Is the wheel, nitiiched to 
Ule opvcr ntrface of iha crossbar, which ru;:nlutiKS the movciticiit uf Iho 
hoada upon Ihe lUal. The main wheel at Iho base is connected inimcdiaidy 
wltk Iho eacBpcment and balance-wheel, by which its motion iri ibcikc/l. uiid 
In om tick by tlclc wltl) cnch swing of the balance. In ilicw ducka tho 
halmco b on the compensation principle. The regulation is Hkv that of a 
«it<b, and is [cached by a wire Introdnccd, when required, ihK>a>;h a little 
tole ntaitc in Ihe gln^a (br thia purpose. From tho pedectlon of the works, 
•nd tbc boles being Jeweled, the clock mns at ro^Iar rates, and as a llmc- 
kteper to prohably not surpassod hy any other of the snrao cost. Tho worlu 
■ra perftsctly protected from dust, tuid the bauds are covered by a ^ass like 
Diatof a walcti, or, when inclosed, as'ln some of the clocks, under the gian 
cylinder, they may Ik reached through a hole made oiiposlio lo them in tho 
LTii^a, by a long key constnicled fur this purpose. 
The iniportanl points In this clock are; first, tho uniform manner of uclloa 

< i!i« motive powor; second, ita direct acttou npon the main wheel without 
:tj^ loicrvcntion of tooibod wheels, which in oilier clocks Introdnce odJi- 
riminl frintion and causes of Irregularity. Tho motive power reqalrvd !■ Ihua 

], and Iho wear jiroportlonably tvduccd. It la variously constnunod 
10 Oireo dials, and lo ran thirty^ix lioon, fifty bonra, or ci^ht days- 
J Bse, no Inconvenience is experienced In the nsc of iboso which 
r Ihlrty-six houn, iis tho poslllon of the weight Is at all times soon, 
jtwhcnarcr at a low point Is readily lifud by any member of the ftuuUy. 
ff. Y. Trib>f>t. 

BECOT£KY OF SILTEH FROM SILVER-rL.VTED rTENSIM. 

Bboportanl proMem was that of readily obulning pure siim' from old, 

"It phtled ntcnsHs of copper, etc, A recent number of iho Momleur 

,.(■• jmhlishes valuable liifbmiatlon on the subjocl. by M. Soclwi. 

^hm nMhml conaliu of treating the pintcd work hy sul[>hnric acid, In 

th tnm Hie to im per cent of nttraiu uf soilu has been diMolTed. Tits 

■^iMppears, ailfby iqbkIc, hi Ihla aolutlon, befurcany of tiie topper It 



ANNDAL OF SCIlINTtl'lC DISCOVERT. 



APPLICATION OF POISON TO TUE CAPTCBE OF WOALKS. 

PrtifbMor Christfaon, of Edinburgh, has rorcntlr pnlillshcd bd trcovnt 
Rome remarkable experiments Tor thn capture or wiiiUo liy polMin. TH 
Bjceno; employed iraa byilrocyanic, or pruBsic add, tnt ~ 

and In weiKlit about two onnccs. After various trial* to 
eulty of dlscbarj^ni; [he qoiaon fVom The tubes, a mode was amuiKcd <f 
•ttachinf; ono end of a. strong!; copper wire to ench eido of the barpoon n 
theblade, the otbrr end or which passed obi iquci.v over the tube, then Ihrougfe 
an oblique boic in the ibnll, and finally to a bight in the rope, wbcre it w 
flrmiy secared. Wheti the harpoon Mrock the whale the tubes were crushotL 
On one oecaeion, a Hne whale was tnet with ; the harpoon wb« skllflilty « 
deeply baried in its body; the leTlnllian Imniediiiteiy sounded, or dived pi 
pendlculariy downwards, but in n short lime the rope relaxed, and tbe wha 
row to the surface quite dead. The crew, however, were so appalled by ll 
terrific effect at the poisoned harpoon that they dediaed tn 
Ihom : hut Professor Cliristlaon Is oonHdent, f 
that EL 



NEW FIRE ALABUK. 
An Instrument bos just Iicen introdnced, by Hesirs. Taylor and Grimcban 
or U>n(lon, wlilGh (iramlBe* lo bo or trreat value »< a fire tUanii in wan 
honsea, docivs, vessels, and public establisbmcnis (^ncmliy. ns 
private honses. Ii cousIhu simply of an nir-IlKht cylinder, with an Ii 
nibher top, which, in proponfoti as tbe conOnetl air becomes luHited, n 
fMUUls and prcuses a sprinj;, which, at any (^ven elevallon of tempeiaCllld 
wHl sot ft«e a common alamm, or lire a pistol or cannoD, It is 1" 
capable of being adnpted to nimacea, conservatories, and every place W 
exact ventilation Is requisite, since the spring, fustond of souadliig ■ 
■ianun, can be mndc to net upon an aperture for admitlinK air. 
ablo and inexpcnptlve. and ifau principle seems likely to ba appHed to ^ 
number of important commercial uses. 



A NEW I 



I OF BATH. 



H. Halhlou (do la Dr6me), a well-hnown French orator, hn> lately been 
turning bis uttenliou to tbe suliject of me<liciiial batbs. A bath by immer- 
Bfon reqalres from two to three hectolitica of water, which ii 
mere river or spring wsier Is of no conRCqilPlico as rUKards expetise. 
the case Is for different when iho water Is to be Imprepiatod with n 
■abliances, some of which arc very costly; or when mineral walcrv oi 
preaciibed, which caunot be had in targe qoantlties withoni consklerBbl 
outlay, except at the sprinj; Anm which they nro derived, H. Uaihlm (d| 
la Drdme) has iherefotn endeavorod to ascertain, both by calcutMloa m 
eTcperlment, what li the rc«d quantity of water which prodacea a I 
feet on a human body In a common batb, and has found that It a 
IBon ^an three or fuur litres in the course of nn hour. To dlstribuM tl 
qvanttly both eqailiy and economically on the body wo 
qneslton to bo solved : and be has nccordlntrly invented an apparKins, nMt^V 
If iain hydnjiit. Tbe pnllcut la seolpd In a Wwl of box 1!' 
r /hniffc-nlion, wliilo a powcr(u\ vemWiuor oulrtiis nKnitonrA « 
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www which U fn be used Inin ft mFnutonqneoni du»t orilcwjiula* weneo 
a hl)^ wind do nllh the irater ifeuin|{ rrom tlio jels of a niuntaln. Tbta 
dew U driven fntoilic boxthtouiih an nptsttnrc ou alcrd wiib the baees; and 
•nine to Ibe extrema mlnnuntwa of its puticlea, the lntler agixnil, and Iheii 
(ndmilly suluUe on (he body, (n a short time these particles <xiEil««ee and 
trickle down Ib« bod;, antfl at Inst ibB water deacenda in an anceuing 
Knam, Thin iTStcm hits now been tried with tn«at Buecesa at the Hapital 
Bt. Loill«, and i« generally attractiag the attention of ucdlcal men. 

LICiCID GLDE. 

Ai lODK apo M IS^ DumoQiin pnlilished a notice in the Camples Smdut 
<it the Ftcnch Academy with reference to the preparation of a llqnld Rlue. 
IK- wa» led lo the discOTCiy of a method of procuring it by conaidcriiiK Iho 

ii^-knuwn fun ihut when eolnlion of fXae ie fVequcnlly healed and coolod, 
I l.i'pl a lone ttme exposed to heat, it Io*ea Its property of gelatlnliinK hy 
-lolinj;. and remains liqnid. Under the impression that this chnnp) ntlcht 
\K caiueil t>y the action of the oxygen of the air, and, If so, would be In- 
ilDceil mun: spMidlly by some vtgoroas oxidlzlnc a^^nt, Duinonlin tried the 
tITeet of dilute nitric acid on gloc, and shortly found that by Its nsa the 
product ho desired was easily obtained. Uls method of preparation waiasftd- 
lawa: Th« heat Colot^B glne b dissolved, at a gentle heat, In an e<]aal weight 
ef vsterMDtolncdln sn enamelled or eluotlrta^el.tmilwlieii [bBsoltiilDnb 
tamplclei nitric acid of thtrty-alx degrees Bcnumi! Is added in [iroportloHS, 
a»l « IntcrraJs, to the amoant of onc-Hnh of the weight of the glne eni' 
|rioy«d. mtrtHis rnpors are abundantly );iven olT, and a glue is obtained 
IttBt la poribcUy fluid, and may be kept In open vessels for yoan without 
allenulnn. Alreaily, in I8!ij, this prepamtlon was sold In Parb aa inalter- 
able liquid itluo (cofie liqaide el inalleraUf). A better liqnid gino than (hot 
jiKt dmirtbed Is mnde with acetic acid. One pound of pnod plue to dia- 
■<ilTed, with heat, in n mixture composed of one pound of strong Ttn^ar, 
onc^HMTCr of a pound of alcohol, and a very little nlum. According to 
Cavallios, however, alum de»tmys the lenneilv of glne, and ahouM be 
avoided. In order to make the k'uo white in color, a rjunntity of sulphate 
oi' Icail is adrlcd to the solution. The liquid glues now so extensively sold 
In Ibis counuy are made n-ith acetic acid, and those we have tested are 
nrj ncvlli'nt prepnmtionl, A (Eine that Is liquid at low tempcratuiB la not 
•n •dbealro aa one which requires gentle warming to lualte It flow. Solu- 
la of chloride of bnriam. bichromate of pota'h. nnd tome other salts, as 
i« all the variant inlncml and vegetable acids, also have the property oT 
g gloe In permanent solution. 
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s reallie the rapid growth of dentistry aa a profession. Forty 

^_ « wo doctors officiated as tooth-pull era, and if decay aelied upon a 

ttolar It accomplished Its work unimpeded. It Is an actual faci that In ISM 

rlicrn were hardly more than thirty practising dentists in this country. Ten 

.Its after that, the Invention of aniacial teeth had given snch an impetus 

.. ilie pt«fti»fon Uinl the thir^ had Increased to*.iOO. In 1813 It was Ball- 

' ' ~ 9 i,400: in ISIS. 3,000. In IS-'A, dio eenws g^tttv^ 

le pnnient time Uieva mw 
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Amcriciui ingenuity lonij since sujuTEedeil (lie artllldal teeth which w^ro ■ 
flnit tnannfiwinred by tUo French, In twenty j-cars the number of ttaO 
made beiw hua Iiti^-ciiacd from 200.000 to S.ODU.DOO. For Bll tbcae gilndH 
-we cannot find ocmpalfon, »nd u Inr^w portion ore exported. TiM OpIU 
employed in ihl^ sltijjlu branch of Industry 1> upwmls of C-'iOO,DOD. A idii(t 
Ann la PhiUulolphlH nn TOO monldg, producing 9,000 ditTcrcnl ihapei tM 
bVIoi of teeUi, costing apwords of S)8,0OU. Of plntlnu clone 3O0 oonee 
a, month are asod ilmpiy n>r pins to fasten the leoth In their plum. Tbi 
flrin iiiBBQfactures 180,000 finished teeth per month. The ybIob of 
It (elis amounts to 81011,200 per nnnum. It ta cstimntcd Hint the 5,000 den 
tlsu hi the country udo no Ices than 52,500,000, worth of gold per niunim. 

UEDALS ra ALLOTS OF rLATINUM AND IHIDIUU. 

U. FeloDio recently pre«cnlcd to the Acndemy of Srhmccs at Porte, h) ll 
DBtne or M. Jarolit, mcdiUii of differutit sizes slruek In alloys uf pi ' 
■ad iridium, fuseil ut the iuburHtory of the Eaili Normalr, liy thu proeeH 
lUI. Devillc and Deliray. The illoys contained respectively twenty, » 
BOd Ave per com of Iridium. Arconllng to the doclnnilon of U. JaeabI 
tbcy were rolled cold and witboat annealmg, with Kreot ease, and ] 
tlw characlers of the most ductile metala. Under the press they lake i 
polish equal to iliut of colna; and the alloys rich in Irtdlam showed i 
htnlnosB ratbcr greater tbaii ibat of gold of O'UIG. Tliis hardnew b p 

portioned to the quAotlly of Irldiitin, a» is also tbe realstance at Iho alk^ 
10 oqas-roKia, whiih attains its maximum when the quantity of iliditll 
reaches twenty per cunt. 

WEAR OF COLD AND SILVCa COINACF. 
The OoBtlc at St. Petersburg gircs a curious acconnt of an cxpcrtment j 
reeenily mode PC the tnini of that city for the purpose of nsccnninlnK *hl1 
comparative loss Ijy ordinary wear of gold and sliver coin, ll appears, oal^• 
trery to tbe genenUly received opinion, that gold wears awnj foster thnfl 
idlrei. Tbe means employed were as niUows: Twenty pounds of ^old b 
impedais, and as much of silver copecks, — coins of about the sums Um,-* 
were put into two new barrels, monnled like chuma, which were kept to 
for IbuT houre continnously. It was then found, on weli;hing the cohu 
the gold coins liad lost sixiy.rour grammes, while the silver coins hai 
only tblrty-fuur itrammes; bot as the number uf gold pieces w 
eiBht per cent, loss than those of silver, the proportion Is greater to ll 
■mount In (livor of tiie latter. It must, however, bo mentioned that tl 
■liver contained mora alloy than the gold, the standard of I 
SOS-IDOOths of pure metal, and that of the latter ^lO-lOOOths. The ronb ^ 
tile esperimeni is, that the pecuniary losa on the wear of ^Id colti b ■! 
thlny times tnore than on silvvr. 

AND WALL-LAYING UACUIKK. 

to witness, snvi the New Tork IVi6bm. the V 
ones and building wall. Thu novvityafsnl 
or such hi bor excited a good deal of IncnslnUcs as li " "" ~ 

iloihig niechanicsl for manutt\ \»bot In rtii9UMv\s. 
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^Ti.l it wM dlfflcnlt in baUevo iho rtmomont that it woLild Uke (ocla of fiva 
■i-t' w«l;:lit oat of (ha gronDd without illpKlng uoiiiiil ihern. 
Iliii ireJiiK is IwliutlnK; anil wp Iiotp wllncssi'd tlio iniichino In actiinl 
.;-Lrialnn, raking out houlder^ wi-i;;hitij; rrom onu tu llvu ions, and rrotn 
ii'^bair ID >cvon-Plgbth8 under ground, &t tho rata of ono crErj' tbcou ni!n- 
.:'< TbG machine is ■ compad and stoat iron wlndtniit. on wlicebi, dmiro 
■■ one pair of oxen, while nnotber pair, litimodintclj' in from of Ihcin, are 
: iLcbod to a rope wblcb worki tho windlass ihrooKh cog-wheels, maltljilf- 
Ine Uie powM Bomo iwenijr times. Tbo windliUK ran also bo worked bf 
band. Id which case the power 1b muitlplied twice or tbite times aa tnueh. 
Two TctT hBBvr chains arc fastened to and rwled upon tho liarrel of (be 
ilndhua; Ibe; rapport a hook In whone Jnw Is hnnea piece of chain, which 
tan easilj: b* lenglhimed or Bhortened. This chnin l» reeved through tho 
(Unki of the iiu^e hoolu which talio holil of the rocks. Tlie rorks are 
pltTlomly aitoil (br the machine by drilllni; holes In opposite sides, about 
Ibioe-qtiarlcn of an Inch deep. The morhlne is driven over n rock; Iho 
una BC the windlass — whk-h is bo high that a rock of five or six tons can be 
lifted two foct from thu gn^nnd — lowers the ^reat grappling hooks; IhB 
nan below adjusts their points in the holes In the sides of the rockn, length- 
ening or tbonenln); the chain holding the books ax the rock is lorgor or 
(ni»llor; (be man ut ibc windlass tlien tightens the slack, whiio the mau 
below gotx upon the mnchinu; then both hcuvo nt the windlass. If they 
da AM iUri Iho tock, the driver helps Ihem, and if lh6 IhreA eanhOl, il is 
glTen up M llulflo to break the muclilno. If they do start it. thoy tell Ihe 
driver to KO i^ead, and be drives on tho fbrwurd team, windlni; ap Ihe 
^>Tll.ltue. The rock rises ont of Ihe ground, and Ihe team yoked 10 Ihe 
, u'lilne then draws il wherever il is wanted. Il can be inld aa Ihe holtom 
o'le or a wall, or. If the boTiom stones are laid, tlie maehlno can he backed 
,1^ lo the wall, and the rock palled over by the olber pair of oxen, and laid 

..:. Ibc WBtl. 

Tills all seems very simple Jind easy, and it in enalor than It seems. Tho 
tiulei driliwl in the rocks wcie so shiillow that we were cxpcctlni; oil lli« 
wblln thai the hooks woald slip, or would lireuk nway tlic rock, when tlia 
cnormoas lifting power rctinired lo lift it and tear away the eanh which 
wedged many of them do«m came lo be appllcl. Bm ihey did not, and In 
•ome cases the hooks were applied even without drilling hole* for them. It 
Is B wonder ibal, umons all iho inventive Yankees who linvo spent bo many 
lifHlraes digging out rocks with spuden, and levers, anri chains, and oxen, 
nolMxIy should hove thought of IhU before. Jtr. S. E. Boltes, of Plymonlh, 
Mom., the inventor of the machine, got his patent for it hvo ypors tea; bat 
Il U only lately, and through an enterprising fanner, that it has been 
brought lo tho notice of the publle. The machines appear to be very sol- 
idly built. They woijfh a little over a ton. and cost, aside fVom the patent 
ri("hl lo use them, two hundred and twenty-five dollars. Messre. Knapp A 
Co. utTcr to take out nil Ihe rocks weighing between one and Hvc ions, on 
soy nnllnnrr piece of gronnrl in Ihe connllcs for which Ihoy hold Ihe patent 
right, at itevenieon dollars per hundred. Thoy say It costs three or fnnr 
time* IS murli lo do II in ibe old way. and that many pieces of gronnd, 
»Iiii-ii would not pay for dearing up In tho old way, can now b« sinoolhwl 
oiT at a pvoSt. 
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IK AUKICULTUBAI. tUPLKUEMTS. 

Ctm-Cuira- and Shorker. — 3 . H. Reble. of Darton, Ohio, hoa reccady | 
broui;lii iniD opurnlion B novel a^^'icullurnl Implenicni. in (ho shape of a 
cora-cnticr auJ abockor. The miiL'hLne l> about elj;ht 1^1 w'ulv, and dnwa 
bj iwo bono. It cute the EtBndinK malie by means of vitinutng kn)<cit 
UkD Ihoso of a. mower, and tLrows it over bujtwanl on lo a scoop-thapul 
ptalTonn, where ibe buits aro properly orrarnted by an Miiatant, wl«i naiuU 
behind Ihe driver, and has a suiuble long-bandlod book tot Ihc purpose 
The lops of the scnlks lie in a pair of arms, and when enoush bare arcaniu- 
latvd— SB; onD bundrod to one hundred and fifty bills — lO make a sbuHi, 
ther ace compressed l)y means of a rope and wiiidlaaa; a hiuilinK-sKiii!; Is 
tied Btound them, und the shock is llrst raised opward and corrkil back- 
ward by a lever wbleh raisos a ecclioii or the ptnlfomi, and then tilted up to 
u to be dlscharf ed on tlie ijToiind right aide up. The marhine Iben dtiics 
on and repeats the same operation. It reqnirea tvo liorsi» to ilraw ibe 
shoeker, and three men to work It. 

An impToird Book far a Whifflt-tree. from wblcb Ibo tmce never can get 
loose, however slaek It may be, wlienln use. while it is also as handy to hilrli 
and nnhlteh as one of the ordinary kind, is a new and succcss[\il rontriv- 
anoo- Tills hook Is attached to the whiffle-tree by an iron »imp, pln3^ loosely 
np and down, and lunn i]uite round behind the whlfflc-iree, where skine 
tiie trace can be hllctied and unliitciied. As awn u it slltu rrom thii 
posltloo, the hook Sts close to the iron at every other point, wliuther pnlleJ 
tiKht or len slack. Naturally, when iho trace la slack, the liook falls and 
Iiangs by its own eraviiy below Ibo wbUDo-treo, but 11 is almost, if noi quite, 
impossible that It should turn round upon the rear side so us to nnliook. 

An ImprtHKmral in die amitnicHoH oj a Cara^aiift, or Tne-ptimiiK^ Kn(fi, 
consists In an Iron attachment lo the end uf Ibe handle, whieh Is made to 
K«rb np Dlong the onder side of the arm nearly lo the elbow, where It la _ 
loosely bockied. This Kivos all ibu stn^ngth and lever8K° of the ft: 
nllcve Iho strain upon (he wrist. 

A mtB CTiim,iBys the New York IVi'6uiif,ba« appeared, which, wi 
Hill give greater satlsfiictlon (ban any of its almost innumerable pm 

Herclofore we have found no substitute fur the old hard-working h 






1 think 






and better butler from a tclven quaatilf a 
le over seen, and in a rensouable time, c 
tosil than half an hour. Nor has it any machinery li 
order, and nothing but a plain, smooth tmrrel, Inside and oni, to keep H 
A (Atld can fill It, chum lt,cmp[y it, waeh It, with ~ 
to lift a bucket of voter. It has no dasher, but Is simply a plain b 
uy roquh^d size, hung upon iron pivots In a frame, and made ic 
«nd over end by a crank, the cream dosblni; back and forth. Oiw « 
the barrel Is made movable and convenient to take olT, and is 
by a thumb-iercw, air tight. After the cream Is pat in and tha 
toned down, a tmall air-pump Is niudied, and the barrel charged with al 
and llien revolved. Wlilioui nttcinpiini: a rooflon, wu will say ibat if 
a&lfying has a remarkable and beneflclal elTecl npoii ibo ci 
enily Improves the qaantity and qonllty of the buiicr. 
Jt i f fU t J Merm Slxm, — A patent hai rueent^Y Iteisa pautt&vi V.( 
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at rtillnilclphJit. for a device tbt retlcvini; tho feet of liur^a from ibc con- 
nuuion (o wlilch Ibej are Ifulile in passing orcr pnveinonCB. It (.'onsinIB 
In HBnlilnlnic witb (he fhoe n layer of Intlin-mblicr and whiit I* nllcil 
bo(rf-pUi», the robber boiiiK ptaecd between die iihiw nnJ the hoof- 
rtun. and Ibe hoor-plnle aliaehed (a the fcxit. By this arrani-cniDnl, 
MDa Ibe rubber it ntnovod from rantnct with tlie foot, and Is so Kcurud 
• to bo pcrmaiiont nod damblo, lis rlasilelty 1b at Ihc seme time mode 
■raHabhs 

HTne PbujiAfnjf ilfo'Tiiiw. — A novel ploa^hlnc msehlne bnx n^ccnlly been 
j'.itented by R. F. Huibon and U. G. Fumeroy, of New Turk Clly, whieh 

I'-nuei nit fbiiows: — 
\Vi- mny fuppoee two cart-wheels with BeBrinp: upon the inner fnee of Ihe 
-flakes which drives three ehHfld hnni; in un □seillnllni; fninic, ntid lying 
-«i.k at Ibe rc«r of ihe mlo, by which three farrtn-s, each a fool wide and 
■ foot deep, are not only to be tDmcd over, bat tlioruu^hly stirred up itnd 
palnrliudi Ibe Di>crn)iun belni; tomethlng like worming a screw through 
Ihe Mill, in to rapid n manner that It keeps the cuith Oylng around in a 
drck. Hid thai of the three dli;t;erb mixing ihroujjh cath other. 



CW TIIK DECAY AND mESEBVATION C 



MATERIALS, 



The foltawlnfr h an abBirart of a rwent lecture befbni the BovbI Innlta- 
Hon of GrcM Britain, on tho shore sabjecl, by Frof. AoBted. 

Hh «)mmi<Hwd bf dlrecilnf; niienilcin to the niate or the stone In Tnan:r fif 

The principal bniidlne* in England and on the Continent, illastrntlnR (he 

rtiremc irrefnilariiy with which vurioiu materials, and even various inm- 

r.li-^ of the BBioe material, resist the action of Ihe wcuthcr, and fall Into 

'.' I'uy. He then described the chief tmlldlng materials, explnlning In eaeli 

i.-o (ho caiiite of decay. Commeneins with a nciicraj remark, that all 

Mijnei arc rotten and weathered at the top of a quarry, or near an earthy 

sulfoee, and that the action of the weather on them Is in some meosnin 

^^taf Iniaiealcd, be flrM alluded (o granlts. He ■(a(ed its pro|«rlic» of hard- 

^^Hh> ud RTOftl dumhllliy In ordinary cases, bat remarked thai when soda 

fm^lMd potuh in Ibe tblspar, ihe crystals of felspar were sui^cct to (he 

F.i||MtoB or the weather, and ibnl, from some ronne llllle known, Ihe ■lliea 

bwM *Uo occasionally Hiiled. Still, the great praettcul objection to the use 

nf imnile is it< cost. FassInK next to tlie land«tDiie«, lie defined Ibem, 

monlkinlng Ihe rhlef varicllei. He >>lnt«I Ibul Ihe iialure of decay In land- 

n was ecncrnlly the failure of Ihe cementing medium, wbk'h Is tfnao- 

m ailidoas. but more fivquondy calcurooas, or clayey, or Oven oxide of 

Be pointed oat u tho CDUnes of decay, the wont of anfflclent cuhe- 

' ' e cementing medium, tho nature of Ihe cementing mcdinm inclf, 

if expansion and contraction of water absorbed by the itoiuu 

mnsitlenid, and the principal varieties passed 

eview. Tlioy are all freestones, — some are cry«(alllne, Olben 

talllne, bm moat of tliem are earthy, or oollied and ahsorlieat. 

, _ ._ it of particles of rarbonata of llinc, whether Brains, as In th« 

* Alt Of rbalk, or accnmnlnied lamps, like oolite or roe^ione, or ftngmenu 
or sbdl; and theae particles ore cemented together by cnrtmnaio of lime. 
1*be alones are fnenerally htminated, though ihe bedding Is often extreraely 
rilu-rute. Wlien exposed to the acdun of the air In towns, they alHOrb 
M rso' iMftf Ir, and the resott ta ft B^Aatt Ai 
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of tho sarfare, and often a rapid removal of the partictes beneath the sur- 
face, especially on the ))lunes of l>eddinf;. When stones are not placed in a 
building as they were in the quarr}% the surface peels off in natural films, 
and is more rapidly acted on than it need be; but not unfrcquently, even 
when well placed, the surface gets hardened by exposure more rapidly than 
the substance of tho stone, and a scaling still takes place. I'he more ex- 
posed parts, those subject to drip and constant damp, and the more deli- 
cately sculptured portions, are among the first to decay; and, owing proba- 
bly to differences in the mode or rate of deposit of the mud of which the 
limestone was formed, or some partial change that has since taken place, 
there is great irregularity in the rate of decay. Magnesian limestone, or 
dolomites, when quite crystalline, behave like marble; but when, as is usual, 
only half crystalline, they are very apt to become reduced to powder in 
parts, and the decay thence proceeds with extreme rapidity. The professor 
next proceeded to consider the remedies for decay. He alluded to paint as 
at once unsightly and not permanently beneficial, and included the large 
class of preservatives that have been suggested, in which any animal or 
vcgetal)le oil or fatty matter was contained, as equally valueless, either peel- 
ing off, or rotting in the stone, and leaving it soon exposed to ordinary 
decay. The mineral bitumens, he stated, had not been much tried, owing 
to their dark, unsightly color. What is required is some mineral prepara- 
tion. He then alluded to tho water-glass, a soluble silicate of potash, origi- 
nally described by Dr. Fuchs, and applied to indurate stone by M. Kuhl- 
mann. He explained the principle of this process as depending on slow 
decomposition by exposure to the air, and stated that, as meanwhile the 
influences of the weather continued to act, the method could not be adopted 
with advantage in tho open air in a damp climate, whore preservation is 
chiefly required. The only plan that, as far as he was aware, met the 
requirements of the case, ho stated to be that adopted by Mr. Ransome, 
according to which the absorbent surface, whether of stone or terra-cotta, 
was saturated with the diluted solution of soluble silicate of soda, and then 
treated with- a solution of chloride of calcium. By the mutual action of 
these solutions, a double decomposition is induced, the silicic acid parting 
with its soda to the chlorine, producing chloride of sodium, or common 
salt, and combining with the lime to fonn silicate of lime. The salt being 
washed away, only tho silicate of lime remains. The silicate of lime, thus 
thrown down, he next explained to be a salt, which was not only itself non- 
absorbent, and singularly powerful in resisting tho action of ordinary at- 
mospheric influences, but as having tho property of adhering readily to the 
surface of tho minute particles of which stone was formed. He illustrated 
this by tho case of mortar and concrete, which owe their adhesive properties 
to this habit of silicate of lime, which is the mineral formed by the mutual 
action of the cement on tho substances in contact with it. The stone hav- 
ing its particles thus coated with silicate of lime, and all the absorbent sur- 
face being thus protected, the result is an immediate and great hardening of 
the stone, so far within its substance as the solutions have been absorbed, 
and a complete immunity to that extent from tho action of atmospheric 
influences. The stone does not necessarily become non-absorbent, though 
it can bo made so; but it absorbs much less rapidly than before, and 
appears to resist decay much in the way that some of the best natural 
sandstones are known to do. 



I HEW UINERAL t-AST^ 
Tbe LoDdon Clinmivt Ifrm describes, und^r llie above namo, n new kliut 
or INMtte, illonivcriNl \if Juicph Simon, Kliirh becumcB na hnrd ns elono, ie 
mrfuuigtable )iy tha air, anil, bnlni; proor nt^tnei ibo aotlon of urids, may 
n^tace loul md olher anbatanccs fUr rarioas uses. It \s made by mlxiiiK 
MgMber aineteea poanils of Eulphiu and forty-two pounds of pnlToriicd 
■Mnewkm and gloat. Tlin mixiuro in expoHed lo a gcntlo hvnt, wlilc^ mells 
th«>alphar, and then the mutt Is stimsd until ii bMomcs tlioroaghly homo- 
l^taltf, vlien It Is ran Into suitable moulds Hnd allowud to i^oid- This pre- 
psraitoli la proof aeairut aclds in general, whiilDver llicir do^rco of con(«n> 
Irelktn, and will lut an induflnlte llm«. It metis m mIiuui 120' OcniiinwIOf 
ind may bo rv^mployed without loss of any of Its iiaBllilos, wliuriever It U 
ihwtnblv to ehnn)(e ilio fonn of an appamiui, by mcltlni; at a Kcntlc boat, 
^ml upvmllii^ ii» with a«pliittte. At lltfi Contl|;riule It becatnia ns hard H 
rune, and tbcrefors preserves its solidity in boIlin|r wnler. Bbibs of lelode- 

tnaybejoinnl by introduclfiK bolwcon tlivmsomcof ilieiHUie hcAted to 

^•00' Cantipvilfl, wliii/h will melt the edicos of iho slabs, and when Hid wliole 
bKOHM* cold It will present one unTfonn pleeo. Cliambem lined with Mio- 
Mtto in place of IcmI, Iho invvntor says, will enalilo muuufaMurnn to pn>- 
dOM a<Ma true ttom nlimto and satphateoriead. Tlia out will bo onlyono- 
linb lb» priFc of lend. The eompound isalsoanidiobcsapcrior toliydrantle 
Ifmc tV>r uniting slotie and rosietiug the auliuii of wulor. 

TLASTIC COMPOSITIONS IN UKT OF UAnitLIi:. 

A Mr. BmomDn, of London, has invented a mmposiiion. to bo a"od for 

iiiiildlDK and di-comting purtKMes in lieu of marble, wblch he cull« "sltnlU- 

iM.irhle." A communiuirlon In tbe London £iiginwr deerrlbra the prtH<MS 

■ ■" manufiictare as follows:— • • 

To innniifkclnre niinlUiiuirbte Intended to ramaiu white, take sulphate 

"'~ i-Dtaoa about fourteen onneee; river wnter, sixteen iiuarts; gum amble, 

■■■■<i poDiiiU; pnrlAcd tvineat, twenty pounds; laarbto or alabuster powder 

■■' duirt, twenty poundsi aud treat as follows: First mixture — Dlssolro 

1(3- a alow tire, stirring all the time, fourteen ounces of sulphate of poTilaa 

■:t ■(xlDcn <[Haro Of water; aClcr fusit>n, dissolve two puuuds of gam araliic. 

"-■■jod mixture — Stir Together twenty pounds of purilled ccineul, twenty 

Miiidn (if marble or alabaster dust, and" Are pounds of lime, slacked suO- 

I'tiily to caufs it to crumble Into powder. Four into a mortar of oiarbll^ 

< <'.<'ln<ii, (ir other suitable malerinl, a part of the first and a part of ihu 

.. .t.iie, and stir with a wooden or bone spatula until the Inicredittlti 

■ -^inlB of thick paste; then beat with a pestle until tbe nuiaa 

i-ik', whli'li will be ascertained by the composition not adherit^g 

To make mouldings ormstltigs, yTease the inontil, and apply 

' if about one-third of an Inch in thickness of the composition 

. Ihl!) firat layer Is bached by another, formed by boillntt, for 

>r fonrhoursoverabrisk Ore, hemp, tow,or other elamcnlou* 

' :i[!imBll. in the " Hrat mixture" of gum and sulphate of potass. 

, . . I I* mixed with the "second mljtture" in a mortar, and well beaton 

ii B [H'»ili' nnlil the dlamentons parts are divided throu|:h the mass, and 

III' wliolc rcUnced to a paMc, Thn* a composition of peat solidity and tm- 

reil, ll^-bicr than and inkinu; an c^oal yuUib U nuultte, 

la ofttoti better than marble. 




^H nSE-PBOOF COUl 

^^ DIwoItC, In will will 
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nsE-PBooF courosrnoH to resist fibe fob five houss. 



a ranch porlosh ■ 



I 




capable of bollllm: 



I 



Minllon, and wmh or ilaab with it all tbe boards, wainscoting, timber, b 
Tben, diluting; tho same liquid with a little wslcr, add to it such a.ponI<Kld 
fine yellow clay aa will make the mlntnra the same coneistBDci 
]uilnl; illr in a smBll quanlily or pnpcr-bnnger'e flour paste (o comUnetK 
the Dlhw eubHtanccs. Give three conts or this mixture. When Atj, p 
the following mixture: Put into a pot rajnnl quantlliea of Snelj- palvcriied 
Iron flllngi, brickduat, and asbcs; poor over (hem size or glue water;'Kt[tie 
whole near a fire, and when worm stir ihem well together. With Ibis liquid 
composition, or elte, Rive one rout; aod on its getting dry, give it a Becond 
coat. ItrcsiBta fire for Hve haute, and prevents the wood rrom ever borsiing 
Into llnmea. It resists the ravages of fire, so ns only to be rednced to mala 
or otnbcta. wllbout sprejxding the conflagmtlon by additional flutnas ; by which 
five clear hoars are ((ained in removing valuable effects lo a place of safBty, 
as well as rescuing tho lives of all the family from danger. Furniture, chairs, 
tables, etc, particularly stairrases, may be so protected. Twenty pounds of 
finely sifted yellow clay, a pound and a half of floor for mating the paste, 
and one pound of pnarlash, are sulficicnt to prepare a square rood of deal 
bonrda. — Loiulon Bailder, 

EXCLUSION OF DAMl' FliOM BRICKWOEK. 

The following methods for obviating this evil haxo been described at the 
Bofsl Inatltnte of Architects: Three quarters of a pound of niolllei] soap 
are to be dlBEolrcd In one gallon of boiling water, and the hot solution spreut 
steadily with n flat brush over the outer surface of the brickwork, taking 
caro that it does not hther; this is to lie allowed to dry for twemy-fonr hours, 
when a salnlion formed of a qunrtor of a pound of alum dissolved in two gal- 
lons of water la to be applied In a similar manner over the coating of soap. 
The operation should bo performed in dry, settled weather. The soap nnd 
alum natoruUy decompose each other, and form an inaolnblc varnish which 
the rain is unable to penetrate; and this cause of dampness is thus said lo 
be effectually removed. The other method consists of sulphnrixcd oil ai 
varnish or paint, and is said to imiirove the color of brick and stone, aa v 
OS preaerve them. It is prepared by Bali|cctln|t cijcht parts of linseed oill 
one part of snlphur to a temperature of 378' in an iron vessel. It Is said M J 
keep out both air and moisture, nnd prevent deposits of soot and din, whejifl 
applied with a bru)<h to Ibe E^urfacu of a. building of brick or stone, or 
of woodwork. — London BuOdet. 

ON THE USE OF URASITE — BT GARDNER WILKISSON. 

As the question of using Qranite for bnildlng and monumental purF 
hus been much discnssed. I would cull attention to a fact, which shows af J 
how early a period tho ancient Egyptians hml watched the effect of «l 
pheric and other infiuencca on elone, and how wisely they had profiled Br 
the lessons taui;ht thom by experience. They hud learned that « 
abounding in nitre, (Vom its attracting moisture, had the cfFectoF d 
T'Osing' granite, but that In the dry climate of Upper E^^vpt tha ■ 
femalaed for ages nniiuurcd when vaiEOd it\H»e o.\\ wmv^tv -"W 
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Wlien, thcrcTora, ihtra wu a poesltiiUt)' of Its bciriK exposeil to dunp, they 
baMd ui olwlitk, or other (^iilte monnmcaii, on litnMiotie lalutrnrlionB; 
ud Onto lut are fbund to tbo prcicnl 6»y jierlVctly predervod, while tba 
inBlM above tliem g,itKS ligna or docay In proportloD lu lt« cwoltict wiih Itie 
eaiUi iBlMequenlly accamajated about lu I um spCHkiiij; of t'p])er EKypl, 
TUlH<d only fiur or flvo timpB in a year by asbowcr of rain; for In the 
Dvlut ictKiillc rciDalD)! bare been ofl^cei] In a far grculer degree llinn In the 
Thcbaul. XTlra alxinnds tbere, and It la remorkBlilB tbat tbe obelliks at 
jUexandria have Buffered least on the iltloa next tbe nea. 

The E^pttaog eeldom used granite as a hulldlng-etone, eic^ept fbr a Rmall 
»anctDai7 In «ome aondnlone temple; and In tlialatvr times of tbe Ptolemlci 
tine or two tEin^ilea were built entirely of granilo. But la the pure E^plian 
p'rioil, tlint Blone was chlcdy conHned to tbe eiitemal and Intertuil casing of 
uiilli, to olxillaka, dnorwayi, monolllblc abrines, aorcapha;;!, stataca, small 
[Dlumna, aud monumontK af liiuitod tlte, and wu sometimoa employed Btr 
u'Aug a diainber lu B tomb. 

TIiD durability of pranllc varies according; to Its ([UBlitioK. The Tolspar is 
the nrst of Its Eotnponi'nt pam wliirb dcmmpo^cd, and Its Rrealer or low 
■ptituda n>r decay depends on the nature uf the boKC of wbicli tbe fulijuir 
POnstMs. EKJ'pt produces a Rreut variety of granite, and the primitive 
rangec In thedeaert ciisiof tbo dile, aliout tbiny-Qvo miloa from the Itod 
Sen. RHppllud tbe RomanB with numerous hilberto unknown kinds, aa wcH 
as Willi porpbyiy, wbleh they quarried eo exlcnelvcly in tbat dl^triDt; but 
tlie gnniie tif ibe HDCletit EityptlDna etuoe fWiin tbe qnarrlea of Sycne, In iba 
lalley of tJn Kile, and from ibene tbey obtained wbat was used for Ibcir 
inonoinents. It 1> liuin Ibia loraliij tbal the nuiDD of " Syenite" has been 
appUol 10 a eeruUn kind of granite; It is, however, far fhitn being all of 
iho tmaic nntnre, and a small portion of the atone found there Is really wbat 
we now rail " Sjiiiilte." 

Altvaity, at the early period of tbe third and fourth dynostloa, between 
iwpiro and tbirlven centuries twroro tbe Cbrlstlan cm, the Egyptians extun- 
dvety Dinploj-ed granite toi various purposes. Tbey bad learnt to cat It wilb 
burh skill that tlie Joints of the blocks wen fltted witb the ntmoit pi«clslon. 
Deep grooves were formed in the hard stone with ovldonlfadllty; andltninsC 
have been known to them fur a long period before the erection of tbe oldest 
moDamenlH that remain, — Ibe pyramids of Memlibls, — wbere Branlte was 
InlrudDced in a manner which could only result ttvm long esperlonce. 
Again, tn the time of tbo fliat OKlrtasen, nbont 203) B. C-, gmnlto obelisks 
were encled nt Hellopolls and In the Fyodm, and otber granite monuments 
were ralsod In the same reign nt Tlicbes, from wbieli «-e And tbat even 
then the Kgyptiaiu bad learnt how tbe damp eanb acted on ginnito wben 
hnried beneath It; and this Interesting question subHcquenlly suggests itself: 
Bow k>iix iH-foni that time muil the stone have been used to enable rhom 
to obtain from experience tbat important hint whicb led tbcm to place 
gianito on llmcsiouo liubBtmctions? 

WHAT SHOCLD MECBAKICAL WORKJIEN BE TACGBTf 

Tbo following exirocN rtom an address on the above suhject, recenll/ 

dellrvrvd at the South Kensington Museum, Lonrlon. by J. S.'olt Rosi^ll, 

f.K.S., contain some vtowii on ihe education of mccbanlcal workmtAU whleb 

mt tMft tmti tad tawnaOag. 
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Stiidcntfl in Rchools woro now tangbt iceometry; they wero taoglit tlw 
gixtecnth, seventeenth, ciKhtoenth, and nineteenth propoBitions of EncHd; 
but that (lescription of Icnowledf^e was not of the slightest use to his woric- 
men, or to anylKxly cJho. They were also taught mechanics and the law of 
tlie lev(!r. That was right; but, then, mechanics and the law of the leTer 
were not ordinarily taught in books in such a way as to be of practical ose 
to the British workman. Wo did not go far enough. But the papil teach* 
ers whom he addressed were not to blame. The persons to blame were their 
teachers. Two years was, perhaps, all the time that could be devoted ta 
education, and six months wero often devoted to as many books of Eodid, 
which were wasted for all practical purposes, unless, indeed, the student 
intended to become a professor. Ho would advise them to skip over the 
beginning, and devote the least possible time to Euclid; in fi&ct^ he would 
advise them to do a very heterodox thing — to cut off all the propositions 
but the useful ones. They might naturally exclaim, " Then how little will 
be left." Very little, ho admitted; but plane trigonometry would be left 
Supi)ose, for instance, a man hod but six months in which to learn. Six 
weeks might, in that case, be given to Euclid, and then trigonometry might 
be commenced, solid geometry might next follow, and that constituted the 
whole education of the workman. But that was precisely what he did not 
get in the present day. He would also teach, in the six months, conic sec- 
tions, and afterwards the nature of curves, within the first, second, third, 
and fourth degrees. 

What he had said about geometry was true as to mathematics. Thirteen 
and a half yards at three and a half cents was not what was wanted. Of 
far more importance to the working-man was the comprehension of the 
laws and relations of numl)ers, so as to enable him to think in figures about 
the immedinte business before him. Tlie first and most important doc- 
trine to remember in mathematics was, that shape is not size, or size shape. 
This might ai)pear to be an axiom, and he thought it was as good as any in 
Euclid. The doctrine of similar triangles was a fundamental principle enti- 
tled to the dignity of an axiom; and it was that, without regard to shape 
and size, any number of triangles might be made all of the same shape, and 
not of the same size. Mr. liussell having illustrated this principle by draw- 
ings on the board, continued to say that, with respect to solid geometry, the 
two great duties in a workman's life wero conversion of materials and adap- 
tation to strength. A mason who used up a wrong stone, or a carpenter who 
Bclectcd a wrong plank or piece of timber, showed that he was ignorant of 
one of the most useful ])ortions of his art or calling. Now, nothing would 
tcjich conversion of materials like solid geometry ; it was, in fact, the daily 
business of the workman. It had been said that every block of marble cut 
from the quarry contained a beautiful statue, but tho art was how to get it 
out of it. This was very true; but what workmen wanted to know was 
ever}' shape, and how to get out another shape. The workman who took 
from a heap a block of stone or piece of timber that cost his master fifty 
shillings, when a piece could be got answering quite as well which cost twen- 
ty-five shillings, inflicted a loss upon his employer perhaps equal to a week's 
wages, llcncc the necessity of acquiring a knowledge of solid geometry. 
But if there were beauty in the quantity of numbers, and in regular geomet- 
rical figures, there was infinitely more beauty in curves. It was the duly of 
many mechanics, especially of those engaged in ship-building, to make 
carved lines. To him it had always been an mtet^WTv^ %\)&^^«ft\.\i;&V^BaccL\tfssR 




wenj ntrer tsntflili li 
Mill lliu Uic.v tivre very eaity of romprehonsioo. In order to vBecl Uiie, 
■omcboily wbo uwliirBliiod tbe tutijcct woald have to be pr^ruUul apon, nut 
to wnio a. book, but W pot down In tlio ahorteil and plainest InnpiagB whM 
ha knew of nirves. This wonlcl bo a trealise whirh the worfcraan rould 
imdennnd. Tho Icctarcr then exptnlned, with the nld of tha board, (he 
Tarioni mithcmallcal fljpires kiiowu as conic «pcllons, puraboln, elllp«c4 
hrpcrboln, and tlie moreoieDE of ihB comets. These, he contended, mli>hl 
bo leotneJ hi u to make the workman mof (er of the principle withtn all 
■nontLs. He rImi thouRtat that there ought to be a large qiianliir of appit- 
laiiu — a M>it of InvCDIor}' of education— of eTBiy conceivable sliapo and 
olyeFl. In adcjliion to tbcao models, be wonid hHTe the Bchool-room buitic 
roatid, not with pktnm of animals, but wlih solid tHtdics, which could bo 
•xpbJneil and drawn, lie would, In f^t, import any kind orpractical rather 
dtan book kiKiwIodRe. If drawlni^ merely were niied Instead of modelii, bo 
did not think the student could imbllw so correit a notion orilio object (obe 
I>rod need or del I neutral. Tliere was a mode of smdyinu forms called fa (**«"« 
dt itAiAipprTiieHl, but (ho pinin Encllsh meant nothing more thnn mBhinic lint 
BorflKoi Inlu i-ouiid and antpilar forms, as models now made tVom eheets of 
paiwr. which was a most VBlaablo mode of sladyinlC (torma. Machinery 
ranld bow be obtained to do ol] the nnlnlelleclual drudgery of mochan- 
btm. Ud was not opposed to machlnei-y, and hud uo a|tprehenBlou that 
ft would snpcncde skilled iDtclIorlnal liandlcran. He would em^y 
mai-hliiory lo do all the drndgery that degnuled the workman Into a beoit 
Of burden. Ho wonId glra blm blBher views of malheinulics; he wonM 
w blm thai be was au iDlellcclual, thinking buin!;, with a soul for high 






lU PROVED NAILS. 



AFVench mechanician states that nails fbrmed with two slopinjc edges may 
be driven Into Ihin wood without risk of splitting it, provided they are made 
to cot the wood across the Jtr»in. Ho recommends maunfaclurers to make 
Is of this kind in order to save corpenturs the trouble ond loss of time 
a Himlul or hrud-awl. 



UlT UACHINE FOR A &IMI'LK rimi'OSE.-TUR.MSG BAGS BY 

HTEAU. 

» FBcently exominod a machine more complicated thnn a stocking 

B hr tha simple pur|iose of tunilni; cloth baj^s (after tbcy have been 

'le rifflil side out I " Can it ho," wo a*ked the Invenlor, 

demand fur machinery for perlbruiiti;; so triSln); an opcrii- 




" bo «nld; "It takca as mnch time to tnm a bag as It does to 

the preaeni day. In onr nel^bborhood there are two larpc cotton 

d exclusively to makini; cloth for bat's. In ihecountry 

!• kre probably three hundred bag manofncturcra, emjiloylnff Tram two lo 

em eirh. and one of these machines will do the work of thirty handi. 

le luxe manuractarers In ihli city told me that ttto mtt«huK,\wi^>l«t 

% iroaM eoobld Itim te efRict conBldertiiWe oaowmvi \n^' 
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fh>m the small room occupied 1^ the machine in comparison with all the 
hands he now employs for turninf^." 

The machine worlu in the most accurate, rapid, and beantiAil manner, hot 
it would be difficult to give any clear idea of its uigenious mechanism without 
diag^rams. — Scientific American. 

IMPROVEMENT IN GAS-BURNERS. 

A patent has been recently taken out in £ng;land for a gas-burner of the 
follo^ng simple construction, designed to prevent the flickering of the light 
It consists of a tubular cap of thin cast-iron or other metal, having a wide 
internal diameter, so as to fit by its open lower end upon or over an existing 
burner. The top of the burner is in the form of a solid convex end, through 
which a vertical slit is made to form the actual burner aperture for the gas, 
and produces a thin, broad, flat flame. When such a tubular cap is fitted 
upon or over an ordinary burner, the gas is received into the reservoir of the 
tubular cap, and it thence passes slowly off through the burner slit. The 
reservoir intervening between the common burner beneath and the bumor 
slit in the top of the cap above, acts as a pressure-regulator, to prevent flick- 
ering and inordinate forcing of the gas, whilst the broad flame insures the 
production of a brilliant light — Scientific Amaiam, 



NATURAL PHILOSOPHY. 



OM PHYSICS AS A BBANCU OP TUE SCIENCE OF MOTION. 

TnB rollowhiH n™ the chiof points of « paper on the Hbovo eabjort, pro- 
ftiiwil lo tilt! British Aasflclntlon, l»iO, by J. g, nk-nnle: 

Tlie uhjcct or the SBthor was not to enter into Ibe I\il1 sulijert, but, bjr nb- 
iiillilng it to tIlMiuR[on, to i^n the advnntn^ of criticism. He conrtlfe* 
Kiotns u mucuall; determining ccnlres of presanre, — that bi, mon> dclintlelf, 
■n renlres of lines, the Inlenalty and direction of which an; detunulnvd hy tbe 

tnicnsli.T anil illroction of itio lines nvm nurrounilliig biothbi Tliua, atomi 
an neither Kmceived as particles of matter, acted on hy cxtrancons fbrcM 
of ■ttnctinu and repulaioo, nor n» vagno contrPB of force; nnd that pre^6tln^ - 
crnerally It conceived as mcoinrcd by H. O. Motion is not conceived as " a 
nnalitf of matter, of vrhkh no further account can l>e f^ven," but w Itu) 
L'lrect in any place Of a dlftcicnro of the polar pressures on a body in thai 
j>r[inc. The principle to wljich (he author moat constantly has to reftr ft, 
ihiLt "the motion of a tM>dy la In the direction of loBBt resistance; or, notion 
It tho effect of, and proportional to, the dllfcrcnce of polar prceaureB. f ntni 
llicnct, by u train of mixed met&physlcat and mathematical conceptions, to 
ilfduce that ^vlly, ihc law of aniTCnial attrtkctlon, Is the mechanloil oon- 
sHiuencc of difference in the masse* of s system, niutnally connecnsd by 
llwir lines of prt-ssurcs ami repellinj;; and that Ihos the law of (ho luvDrsa 
•quArea Is rather a loalhcmatlcal than a physical law. 



UK TRK (TE^CSSiry FOB INCESSANT RECOBDIXG, AKD FOR SI- 
UULTANEOi;s OUSEltVATIONa IN DIFFEKENT LOCALITIES, TO 
IKTEsnUAtE ATUUSPUEUIC ELECTElClTr. 

The faUowing is an aliatroct of a paper en the aliove anbjcct prcwmted to 
the British Association, Abcnlecn, by I'roR^HSor W, Thom|uon: 

The niweiiHily for incessantly necunliiL|{ the electric condition of the atmoa- 
;ln re was illusliated hy teference lo ohscrvalions recently made hy Ih* 

I'tiorin the island of Arran, by which it appeared that even under a cloud- 
< -< sky, wltliuot any senalhlD wind, (he nepiiive elecliilicatiuD of Iho snrftco 
; lUo earth, always found durinK severe wcaUier, is constantly varying in 

;!!■«, Uc had tonnd it impossible, at any time, to leave tlio clcetitimoter 
MiltdUl looing remarkable Ibalnres of Ihc phenomenon, Bvccaria, ProfeA- 
■i£MlawpiU'iiitlM Uiilvenit;otTa(in»wn\us. ■%»,«*& Vk 
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retire to Gkurzegna when his racation commenced, tnd to make ineenant 
observations on atmospheric electricity, night and day, sleeping in the room 
with his electrometer, in a lofty position, ftom which he oonld watch the sky 
all round, limited by the Alpine range on one side, and the great frfain of 
Piedmont on the other. Unless relays of observers can be got to follow his 
example, and to take advantage of the more accurate InstmmentB supplied 
by advanced electric science, a self-recording apparatus must be applied to 
provide the data required for obtaining knowledge in this most interesting 
field of nature. The author pointed out certain simple and easily-executed 
modifications of working electrometers, which were on the table before him, 
to render them self-recording. He also explained a new collecting appa- 
ratus for atmospheric electricity, consisting of an insulated vessel of water, 
discharging its contents in a fine stream ftom a pointed tube. This stream 
carries away electricity as long as any exists on its surface, where it breaks 
into drops. The immediate object of this arrangement is to maintain the 
whole insulated conductor, including the portion of the electrometer con- 
nected with it and the connecting wire, in the condition of no absolute 
charge; that is to say, with as much positive electricity on one side of a 
neutral line as of negative on the other. Hence the position of the discharg* 
ing nozzle must be such that the point where the stream breaks into drops is 
in what would be the neutral line of the conductor, if first perfectly dis- 
charged under temporary cover, and then exposed in its permanent open 
position, in which it will Iwcome inductively electrified by the aerial electro- 
motive force. If the insulation is maintained in perfection, the dropping will 
not be called on for any electrical effect, and sudden or slow atmospheric 
changes will all instantaneoui^ly and perfectly induce their corresponding 
variations in the conductor, and give their appropriate indications to the 
electrometer. The necessary imperfection of the actual insulation, which 
tends to bring the neutral line downwards or inwards, or the contrary effects 
of aerial convection, which, when the insulation is good, generally preponder- 
ate, and which, in some conditions of the atmosphere, especially during 
heavy wind and rain, arc often very large, are corrected by the tendency of 
the dropping to maintain the neutral line in the one definite position. The 
objects to be attained by simultaneous observations in different localities 
alluded to were; 1. To fix the constant for any observatory, by which its 
observations arc rcduced to absolute measiut) of electro-motive force per foot 
of air. 2. To investigate the distribution of electricity in the air itself — 
whether on visible clouds or in clear air — by a species of electrical trigo- 
nometry, of which the general principles werc slightly indicated. A port- 
able electrometer, adapted for balloon and mountain observations, with a 
burning match, regulated by a spring so as to give a cone of fire in the open 
air, in a definite position with reference to the instrument, was exhibited. 
It is easily carried, with or without the aid of a shoulder-strap, and can be 
used by the observer standing up, and simply holding the entire apparatus in 
his hands, without a stand or rest of any kind. Its indications distinguish 
positive fh>m negative, and are reducible to absolute measure on the spot. 
The author gave the result of a determination which he had made, with 
the assistance of Mr. Joule, on the Links, a piece of level ground near the 
sea, beside the city of Aberdeen, 8 a.m. on the preceding day (September 
14), under a cloudless sky, and with a light northwest wind blowing, with 
the insulating stand of the collecting part of the apparatus buried in the 
ground, and the electrometer removed to a diataii»& oi ^n« ot «3l ivc^^^jod^ 




fonnretnl tir a (Ire wire irtth (he poHomIhk nmilntior. Tlio hciglit of the 
DUiFli was iIiiM ft«i ntwre ibc (Eniiiticl, slid ihc olwervEr al llio eleclniinem 
la< nn llw ^<aail lo renkc rlie tl«^trii-)il ltilliieiii.'v of his ouu body on Ibe 
Rioirh liiseiuitile. The revolt »Ih)wihJ a difference ur pulcntials between Ibe 
«nh (ttF^tiTp) And tbo nir {pnsllivp) at iliu luatrli cciunl to tlint uf uno 
bund™.! an-l Snecn cL^mentB of Daniel's f-atiery, utiil, llierfrKre, at 
and plBTc. the ofriaJ olectro-iDoiivc Hirco per foot aoioimlcU lo UiiU itt ihlny- 
eisbl Dauid'B celli. 

O.T TUE TIIEOUT AND COSSTBCCTION OF LIGHTSTKO-EODS. 

The thiiiiy of a iliandcr>clond and a conilnclor ouf;hl to lie twlter under- 
■looii In tbin eouniry than U is, scuId); that it IJut almoel In n tiuuihdi. 
Uichlnln^ ot«Ta one unrnrying low,— It unironnly follova the best con tinsoiu 
I'lindni'iari hut no rondufior can be ronsldvred u i;ood ono unless it IR rtin- 
Itnuons. Knmeroua cvkkni^s of this have tieun nlTorded by broken or utiieik 
wi*e dt<fr<-tiTe rods. A Hash tubos iba rod and follows it lo wburo tbo bivnk 
exists, then finds lis next beat conilnftor within iha IniJIdlnB, ImmBdfaldr 
oppoflllelbe spot where It diaravercd the break, erashes lhrau[;h iJw wall, 
pertiapa where the fainlty are slttlti);, nnd deals death aronnd il, QnOfng Iti 
WB5 tnto the earth bf tortnons channels, the stOTc-plpo. ihe gas-pipe, or, Itt 
tbelr aheence, by shallpiinft the wood-work nnd plasloriuR. Deft«iva rodi 
or an.T binti Hit more traps to bring ll^htnlnE Into a house, loMeail of keep- 
tntrlEour Tbcy am the most dangerous flxlurenmui can bftTealKint blm; 
and Ibonch nnmerons cnidely written poraprapbs are eoiistanlly afloat of 
boiwM bring damaged, thou);h provided wllb rods, yet it muy ba assumod 
u ahcolulcly certain that In BTery such Instance the rod bus been miticrabl; 
out of order, or put np mcnnly and cheaply by direction of a penurioua 
(nmcT, or by an fenornnl and Incompetent peddler. Tbe principle of protcc- 
linn developed by Franklin remains sonnd ; and ail that is needed lo secnre 
pefftCT immunity from danger is a strict odhcrcnce lo what wo Itnow It 
demands as Ihe rondlllon of safbiy. When the iisunl lerm for Ibiinder-stonn* 
Is coming on, every carcriil honseholder sIiodIiI have bis liehlnlng rods ex- 
amined, nnd, if fonnd defectlTB, pat In perfect order. Tbe Jolnls ihoald bo 
tern to be close nnd tight, for eontlnally is indispensable lo safely. If tho 
winlcr's slorni has bent that part w hie b projects above the roof, It shoald be 
inken down and straightened. Ree, also, that the lower sccllnn which Boea 
Inio t»ie ^Toond has not rusted olT, as is often the case. And this thoroaift 
examination shoald be made every year. 

Thunder-clouds arc chared with different dei^Toea of Inlenaily, sonw 
hesTllif, some llgfatly. Some sweep over the esnb at a greater altitude 
than others, Those which hang low discharge their contents, whether of 
with the greatest eneisy. All oar thander-slorms, witb 
ic np from Ihe northwest. Hence Ihe conductor* should 
d M those points of the building wlib wbich the cloud wlli fltal 
Tills is necessary, because every thniidcr-cioud is ma- 

„ A bjr an cicctilc nimnsph ore, which precedos ilio dond Itself. This may 

"bf^aOy yerlfled by piariiig the knuckle to ihc eonducior as the donil ap- 
proaeheir Sparks will rrenuentiy lie drown from It while the ihumlor yel 
rolls In the distance, showing tliat iheulectricai lia/e has alrcudy enveloped 

vx. Mad that the nulla silenily ronduclln^ the fltt^dk IM« \Vve «aVV 

fypalbrmlag iu laaaiona with tbo mora <Aix\A«iiX «! 
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phcrc, Jnpt as it would seek to do if assailed by an explosion fkom the dead. 
But tliou$)ands of rodn have been put up by the peddlers in direct violatkm 
of this rule, even when the prominent points of the bttildinff were in the 
proper quarter. The {^ablo^nds of bams most remote fh>m the approediing 
cloud are selected by them as frequently as the proper end. Persons of the 
highest pretensions in their business of malting conductors are oonstantiy 
committing this {^evous error. It cannot be too speedily and Kenenlly 
corrected. Some five years ag:o a young woman was picking cberries in a 
tree which stood near her father's house, in Warren Ck>unty, New Jersey. A 
cloud was seen to be approaching, though at a great distance. Bat it was 
surrounded and preceded by a highly excited electrical atmosphere. There 
was no rain, as the cloud was a great way off. Yet persons in the neighbctf- 
hood saw a flash traverse the air in an almost horizontal line, and shatter the 
tree in which the girl was seated, and she was killed. This was an unosnal 
occurrence; and yet a similar discharge has been seen to leave a cloud and 
traverse a great distance, until it reached a stream of rarefied air, sent up 
from a bam but recently filled with new hay. It followed this stream as a 
choice conductor, stmck, and destroyed the bam. 

This presence of an electrical atmosphere has sometimes exhibited the 
most remarkable phenomena. The great lightning storai of June, 1848, was 
especially productive of them. Mr. Cooper's rolling-mill at Trenton, N. J., 
seemed to be charged in ever}' part with electricity. Though that stomi 
extended over a surface of seven hundred miles, yet no place witnessed a 
more singular disjilay of its mighty energies than Trenton. The lightning 
struck the earth there repeatedly. A workman at the rolling-mill attempted 
to lower the iron-damper, which was connected with iron chains, but he no 
sooner laid his hand on the latter than he received a shock which prostrated 
him. A second workman repeated the attempt, and was in turn knocked 
down, while the third also received a severe shock. A fireman attempted to 
stir the melted iron in the furnace, but the instant his iron-stirrer tooched the 
fluid metal he received a violent shock. Other similar facts occurred, show- 
ing that the whole atmosphere was charged with electricity to an extraor- 
dinary extent, and that chains, bars, fYimaces, and even the melted metal, 
were silently acting as conductors between the cloud and the earth, giving 
out neither shock nor spark unless touched by the unconscious workman. 
The masses of metal which surrounded the three hundred hands employed 
in the mill were so many potent protectors. But the same precautions should 
be used to guard against the electrical atmosphere which invariably precedes 
and surrounds a thunder-cloud, as against the cloud itself. 

The true position in which the rods should be afllxed having been ascer- 
tained as mentioned above, the next important question is as to the quantity 
of iron to be used. A wire one-quarter inch thick will effectually protect any 
building, providing there be a point of stiff metal set up on every prominent 
part, with as many outlets into the ground as there are points in the air, the 
whole being connected by cross wires extending over the building. Galvan- 
ized wire is preferable to all others, as it is not liable to oxidation. The 
greater the quantity of iron, and the more numerous the outlets, the greater 
the safety. This is in accordance with Franklin's directions, except that the 
quantity of iron is increased. A large building should have some hundreds 
of feet of rod, and any building whatever should have not less than two 
points and two outlets. There is a good reason for this apparent profusion 
of iron, JExplosionB of electricity vary in m\en.)&\xy , %o\&!(5 V^Vsw^xoc^ feeble. 
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irhn(> alhen are of nwrbl poiiFr. Nn rcrtoln cnlimlaHnn oan bo made na to 
whMhcr the cominu shock will be Ii(,'ht or ticnTv; hcnco U la prmlent to 
gnard BRainsl the luner, ea In doin^ so we etTociuBllj diaflrm the ronuer. A. 
Ii(rtii »liock will be cmried off by a tlag\c rod witboDt inj'uiy; but the dlg- 
chart^nt; power ofencb a rod being uniform witb its reccETinic power, tvecanee 
or it« Efii»)c outlet, tin explosion on Its point may occur, charged with BopcD- 
iigima B volume of electricity tbnt the cnpndt)' of Che rod Is not (crxal eonush 
to carry it olT. Benin lies the Kreat danger of an insnSlcleiit conductor, 
the diaehant'nst pow" being fixed and limited, any excess of electricity -will 
hMve the condoctor, fly off into the boaso in search of another, wbelher It 
Im the Riove-plpe or the human Imdy, and do its deadly worlt. Innamenitda 
(MDS where such results have fallowed an excenaiTO discharKO on b condne- 
lor having a single outlet (o the earth are on record. Accounts are often 
jnihllshod of Injury to buildingB, though protected by condnctors ; bni 
careful examlnBdou into the facts of the case has Invariably shown that, 
Ibouffb the conductor was free from del^I, Its capacity vas too small to 
break up and carry off a heavy shock. It follows, then, that tlie diBcbartcfnK 
power of a conductor niuiit be eijaal to its receiving power; that a hnildlnK 
■honld be armed with points on all its prominent projections, because no cat- 
odationi can be made on which prominence the shock may fall ; thai tbeM 
raniving points shonld bava numerous dlHcharg^g points descending to 
molstuiv In The earth, and that the whole should be connected by wires In 
wrenl directions across the roof, so that whichever jwlnt may happen to 
neelTe tbe shock will be aided by the entire network of metal in instantly 
BHiKattiiK its intensity by disCributint; It over a large siirflice, and passinf; It 
off hy onmerons ontlcts. Tlie fluid concentmlcd in the shock had been pre- 
«leai1y distributed over the surface of an ImmcnBo body of clouds. How 
nnasonable it Is to espect a single dlschargini; peint to pass oif the volume 
of electricity accumulated in so great a body of viipor. It is for these reasons 
lliat the cheap conductors are found so often mere traps, bringing the dan- 
gintni dement into a bnlldlng, instead of leading It away. 

It is a mistake, as well as n Dseless expense, to put up glass Insulators to 
;rareiit the lightning from leaving the rod and passing into the house. Xo 
Itasb will quit a properly-conatmcted rod, because llgliininjf never avoids a 
gooit conducting mcflium to fbllow a bad one. Hence, the rod being con- 
rianous and the staple not so, iron staples are entirely safe. An explosion 
will shatter glass ones into fragments, and the sleet and ice uf winter will as 
nnalnly destroy them. As few thunder-clouds pass over without discharg- 
ing llioir watery contents, the gloss Insulators tx^come wet, and while In that 
tomlflion are as good conductors as the iron staples. An immense amount 
of tinmbng has been propagated among the people by ignorant peddlers, 
wgaged in selling roils, on the necessity of glass Insulators. They have 
inrodnced and sold them as Indiepenaiiblo to protection, either through 
tatire Ignorance of their worthlessuess, or to enhance the profit on their 
vans. So also, with respect to gold or platinum points, coating several 
dollars each. Thtse serve no other purpose imt to prevent oxidation, But 
the point of a lightning-rod rarely or never oxidates. Its exposure to the 
afresanes II to dry rapidly. If galvanized iron be used, as recommended Ibr 
the wire, h will stand for ceninrlcs uninjured. The great object is to make 

Ievm; prominent part of the building bristle with points, and to supply them 
nil* ui abundance of ouilels lo the earth, giving \a i\vi wtidVa toi d (ft*- 
tkmgt'g' power proportioned to, or even greutor than, \ts lewAvrntw*""^- 
—Mar I'or* Tribmr. 
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WAY'S NEW ELECTRIC LIGHT. 

The principle of a new device for olitaining an electric li^t, originated bgr 
Professor Way, of London, \» the application of the cnrrcnt of « Toltmic bat- 
tery to a moving cohimn of mercary. The mercoiy is contained in a crystal 
fdobc of the flize of an orange, whence it flows throagh a Tery minnteorittee 
in the form of a thin metallic thread, not larger than a veiy small needle, toa 
little cup below. From this cup it falbi into a basin, to be again restored to 
the glotxi or reservoir above. During its passage from the globe to the cap it 
comes into contact with the wires of the battery, and a vivid light is pro- 
duced, ceasing whenever the contact is interrupted. The continuance of the 
light is regulated by a piece of clock-work machinery, carrying a reviriving 
disc, the face of whicli is covered with numerous boles, with pins to fit in as 
may l)e required. In front of the disc are two small cylinders, with pistons 
and arms attached. As tlic disc revolves, the pins in its face lift the pistons 
in the cylinders and cut off the connection between the batteiy and the 
lighting apparatus, producing flashes of light of any duration that may be 
required. 

A nocturnal excursion was lately made from the Isle of Wight, to test the 
efficiency of this li;>:ht. The simple machinery was hoisted to the mast- 
head, and there soon shone out upon the surrounding land and water a light 
almoFt unnaturally brilliant. Osborne, the country-seat of the Queen, with 
its groves, and gardens, and walks, was rendered in every part distincdy 
visible. When at some distance out, it was found necessary to send a boat 
to the shore, and a little yawl pursued its way along a track of light, which 
made it easily seen from both the ship and the land. The success of the 
experiment was complete, and the large numbers who witnessed it pro- 
nounced Professor Way's invention far superior to any electric light hitherto 
introduced. 

• 

GASSIOT'S IMrEOVEMEXT IN THE ELECTRIC LIGHT. 

It has long been known that, under certain circumstances, the electric 
discharge from a voltaic batter}' can be made to traverse short distances 
across air in the form of an intensely luminous, but, at the same time, 
intensely hot spark. If this discharge is made to pass through a glass tube, 
by means of platinum wires sealed into the extremities, — the air having 
previously been exhausted from it by means of an air-pump, — the discharge 
assumes an entirely different asixjct. Instead of appearing in the form of 
disconnected sparks, the electric fluid traverses it like a continuous stream 
of nebulous light, filling the tube with a beantiftil phosphorescent glow, 
whilst the heat almost disappears; on this account it was until very recently 
considered that electricity passed through a vacuum. Recent researches 
have, however, shown that a vacuum really is a non-conductor to the passage 
of the electric fluid, and that the phenomenon of conduction apparent in the 
" vacuum tube" was really due to the great conducting power possessed by 
a highly rarefied gas. As soon as this was known, it became a matter of 
great interest to electricians to ascertain the various effects which would be 
produced by having the tul>e filled with various sorts of gases, and also 
what difference was caused by alterations in the size and shape of the 
vacuum tubes emi)loyed. 

27ie subject was e^^pecially investigated "by lILt. QkQAs>Vo\.,N\A-^%Vie%!Bfliini 
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En^ii«h pliTskist. nnil rhe rosull of hie resonrclits lial iKwn Iho discovery of 
■ ivaily anil •imple means of applying Iho electric lUachargo from ilie Induc- 
tion coil lo Ihe r'i'n>o>^ "f lUainlniitlon. A carbonic ncld vacnum tub« 
(ituu it, ■ lube filled wltb carlunlc aciO, which la ihca c^hsutied rram ft by 
niouii of an air-punip, until there k only the most InHnltesttnal tmce of 
BU ramiilnlatf), harlii); an Intcrtiul dlumvtor oC almiit one-ilxleentb of an 
loch, l« woand In the rarm of a tintiencd spiral; lo iliu enda of the (ubeara 
■■netted t«'o wider lubes into which plallnacn nirca arc Keulcd; thoy ue 
InrlcBetl hi • wooden uue, mi aa lo permit only the t-plrnl to be exiHued. 
When (he diiehari.'e rtnni a RuhmkartTa induction appanitas if paBwil 
ibimixh Ihe vacuum cube, the spiral becomes intensely luminoae, oxhibltinK 
a brtlliaut while li^ht. H. Gnaalot, who oxhiblied the InNinimcni In aolion 
at a rcooni meciing of the Boyal Socleiy, ciui<<«d Ibu dUchurice to pau 
ihruu^h two miles of copper wire, eliowintt that It would be applicatila to 
IllumlUBllun atadiatance. Tin iwdIi* wuni lirllliatit In Ihe OKiromo; and 
it wa* Qonfldcntly prcdk'teil tliiil tlie iievr device would Bhortl; cooititnta 
otie of ihu moal luclUI and popular funns of the vloclric llglit. 

CIS THE USE OF TUE ELECTRIC LIUnT FOB LIUHTHOUSE ILLUUI- 
KATIUS. 

The Iblhiwing is an abstract of a tcctnrc on Ihe above subject by PrafossoT 
Faraday, lefYmlly dcliiercil before the Royal InBtitutiuu, Lundoii: 

Tbe lue of light to guide Ibe mariner a£ he appnjBclics land, or paaset 
lhnMi;{h intricate channels, has, with the advance of society and its ever lit- 
nnuiliK intcrena, canscd snch a necessity for tneaus more and more p«rrect, 
as M> lax lo Ibo utmost the powers both o( Ibe pliiluiiopbcr and ibe practical 
mao. ill the development tf the principles concerned, and tlieir effldent 
application. Fonncily the means were simple enough; and if the light of ■ 
iButera or torch waa not snfflcieut to point out a position, a Are had to ha 
inaile iu its place. Aa Ibe system became developed. It soon appealed ibM 
power <-uuUl be obtained, not merely by Increasing Ihc light, but by directing 
Iho liauinic rays; and lliis was, in many coses, a mora powerHil and usenil 
main ibau enlarging the eombniitlon, leading to tbo diminution of tlio 
Tohiinc of the former, with, at the aame time, an increase in its Intensity. 
IHiTclion wan obtained, either by Ihe nie of lenses dependent a1to|rether upon 
n-frnciioii, ur of TCfloclors dependent upon metallic rellection; and some ao- 
rlent i|-ciimens of l>oth were shown. In modem times the principle of 
iDlnl rellii'iion lias aliio been employed, which Involves (he use of glass, and 
ilcpeuili Ixiih npoti refVaclion and reflection. In all these aiipliancca much 
liichi is lost. If meial be used Ibr rcHeciion, a certain proportion Is ab- 
Mirbnl I'f Ihe fhcc of Ibe mclal; if glaas be used Ibr leftaclion, light it 
loM at all the surfaces where the ray passes belweeu the ur and the glaMj 
and aJBo in some degiee liy absorption in the body of Ibe gbiss iiself. Thera 
is, of courae, no power of actoally Increaaing the whole amoont of light, by 
any optical amMi;cmeni asaodaied with it. 

The liKht which isanes forth into spare must have a certain nmonnt of 
diveiil^ec. The diveigence in the vertical direclion must be enough to cover 
Iho tea from the horizon to within a cenuin moderate disiaai« IVom the 
»hwo. Ki thai all ships within that distance tmiy have a view of their lami- 
niiu> guide. If it have lust, II inuy escape otiscrvaiion wlierc it ouxht lo In 
i> moni IfefK is Um'wu nWBj- which oi^\vl W> W dii«ttA'««ftia 
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tlic nscfhl desrrec of (lir(M-<rcncc; or if the horizontal diTerfEeiice be considered, 
it may tx; ncrc*ssar>' so to constmrt the optical apparatns, that the li^ht 
witliin an anirle of sixty or forty-five decrees shall be compressed into a 
beam divvririni; only fifteen dejnees, that it may give in the distance a bright 
flash havinfT a certain duration instead of a continnons light ; or into one 
diveridn^ only five or six de<rrces, which, thonfrh of finr shorter duration, lus 
greatly increased intensity and penetrating power in hazy weather. The 
amonnt of divenrence depends in a lar{!:e depre upon the bnlk of the source 
of li<rlit, and cannot ])c mafle less than a certain amount, with a flame of a 
given size. If ttie flame of an ar^nd lamp, so-en-eighths of an inch wide 
and one and a half in('{ic8 high, be placed in the focus of an ordinary Trinity 
House paralK>lic reflector, it iiill supply a beam having abont flfteen degrees 
divergence. If we wish to increase the eflbct of brightness, we cannot prop- 
erly do it by cnlar<nng the lamp flame; for though lamps are made for the 
dioptric arran«;ement of Fresnel, which have as many as four wicks, flames 
three and a half inches wide, and bum like intense f^imaces, yet if one he 
put into the lamp place of the reflector referred to, its efibct would chiefly be 
to give a l>cara of wider divergence; and if, to correct this, the reflector were 
made with a greater focal di8tanc*c, then it must be altogether of a much 
larger size. The same general result occurs ^ith the dioptric apparatus; and 
here, where the four-A^icked lamps are used, they are placed at times nearly 
fbrty inches distant fVx)m the lens, occasioning the necessity of a very large, 
though very fine, glass apparatus. 

On the other hand, if the light could be compressed, the necessity for such 
large ai)paratus would cease, and it might be reduced fh)m the size of a room 
to the size of a hat ; and here it is that we seek in the electric spark, and such 
like concentrated sources of light, for aid in illumination. It is very true 
that by adding lamp to lamp, each ^ith its rcflertor upon one face or direo 
tion, power can 1>c gained; and in some of the revohing lights ten lamps and 
reflectors unite to give the required flash. But then not more than three of 
these faces can be placed in the whole circle; and if a fixed light be required 
in all directions round the lighthouse, nothing better has been yet estab- 
lished than the four-wicked Fresnel lamp in the centre of its dioptric and 
catadioptrie apparatus. Now the electric light can lie raised up easily to an 
equality with the oil lamp, and if then substituted for the latter, will give all 
the effect of the latter; or, by expenditure of money, it can be raised to a five 
or tenfold jwwer, or more, and will then give five or ten-fold effect. This can 
be done not merely without increase of the volume of the light, but whilst 
the light shall have a volume scarcely the two-thousandth part of that of 
the oil flame. Hence the extraordinary assistance wo may expect to obtain 
of diminishing the size of the optical apparatus and perfecting that part 
of it. 

Many compressed intense lights have been submitted to the Trinity House; 
and that corporation has shown its great desire to advance all such olgects, 
and improve the lighting of the coast, l>y spending, upon various occasions, 
much money and much time for this end. It is manifest that the use of a 
lighthouse must be never-failing, its service ever sure; and that the latter 
cannot be interfered A^itli by the introduction of any plan, or pro]K)sition, or 
apparatus, which has not been developed to the fullest possible extent, as lo 
the amount of light produced, the expense of such light, the wear and tear 
of the apparatus employed, the steadiness of the light for sixteen hours, its 
^Ubility to extinction, the amount of nece&saiy xii^Yit caro, iSaft iixaabc^c of 
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inrndsntB. ihn nnrtirc nf prolialile BrrlilvnM, Itu Hiucsb Tor scrlwlcil plaera, 

' Juttonw u in il. The vkciiit- ■pnrk wlilcli lioa been plBce<l in ibo SoutU 
[irrlBad fliKh Lieliti l>J Pn)n^seoT Holmes, to <li> duty for tlie nix winlar 
i.KiTithB, bad to go ihrough all (Ills prc|iiiialory education bcron] it coolil Im 
:i;]>iiral this puf ill's! ihal, Ii Is not oblaiiicil ftnm IHiiiaoal dccCridty, or 
from voltaic electriehy, bac fVom matCiKlic action. Tlie first spurli — and 
itm Diabetic etortriiity u a whole — was obtained twenty'<3|fhl yean ago. 
(Panular. PMotafiiail TrantactionA, IStl, p. 32.) If Ml iron tore bo nir- 
ixnnded bj wire, aiid tbeii monxl in tho ri^tit direction near tlie polei of * 
iiiA^niex, a cnrrcnl of elcctrieitf poHev, or tends la pass, OiionKh it. Haiif 
.»>«ivnil mainieiii are tlicretlite arranged on a wheel, that they may Imimo- 

..rulTcry near to aaolhcT wheel, on which are lined many heliw* with their 
' "Tta like that deseiibed. Again; A third wheel eonsisla of inagnaia kC- 
Tiiii|n<1 like tlie firet; next to Ibis Is tuiolhor wheel of the belires, and next to 
liiM aicain a fifth wheel canylnj; magnets. All the magnet wheels are flxad 
to onn axle, and all the helix wbeeU are held immovable in Iheir place. Ttw 
wirei of tho helices an) conjoined and connerted with a commutntor, which, 
as the matniGt wheels nre moved round, gatlicn the vaiiolu eiccirie cninMtl 
priHliicod in the hellees, and sends tiuaa np through two infulalcd wires ia 
(ine commiin stream or clectricilj into the lighthouAe lantern. 80 It will be 
seen that nuthiiig more is nM^aired 10 prodncc the otectricity than to rerolre 
ibe mainiet wheels. There are two magnelo-elet-trlc machines M ttie Sgutli 
~ [I, each being put In motion by a two-borse jioRGr Bleam-englnej and, 

and icar, the whole roneumptiou of maleriBt lo produce tbe 
It li the coke and water required to raise sleant for the engines and csr- 

■ Jiolnu for the lamp in the lantern. Tbo loinp Is a dcllcoto nrrangomosl 
Vt machlnciT, huldinii; tho two carbons between whkli the electric ligbt 
e\\m, anil rvtnilotin^ their tuUiisnDent; so that whilst they (frailuall}' coi^ 

sumv away, Ihc place of the U|tht sbaJl not be altered. Tlio electric wlroa 
end in Ibu two ban of a small t^lway, and,u]ion theie Iho lamp stands. 
Wbed tbe caTU>D> Of a lamp are Dcariy t'^tio, that lamp is tided olT aud 
lUHilher instantly pushed into its gilaee. The macliines and lamp have doM 
their dnty during the past six months in a real and piacticat manner. Tho 
Ulht has nevcF goat ont ihrouiih any deliclency or cause in the engine and 
mai'liinit hmue, and when it bos becomo extinguished in the lantern, a singio 
luucta of tbe keeper*! hand has set it ahining as liri^t as ever. The light 
■htine np and down the Channel, and across into France, with a power br 
EtirpusiBg llial of any other Hxcd liuht within siifhl or anj^where existent. 

To show tbe ncccasity for an inicn»« light in lij;hthouac illDminatioa, Dr. 
Fanulay reminded bis aadicneo of tlie dark shadow thrown by the steam i»- 
Buing tntm B railway locomotive on a sunshiny day ; and, having cast a eon- 
)Siitr«te>l liirtit ftom the electric lamp n|ion a screen, h« showcti how jnatan. 
Iwtroualy il wns darkened by an irtiticiBl cloud made of high |ircsauic steam, 
ami which might be laken as an illustration of Ihe eirecl of the sua fogs and 



ELECTltlC LIGHT TELEUKAPiL 

r. CbkIII purposes to employ tho eleurlc light for tolcempliic purposes 
>r Id tllnntloiis thni do noi ndntfl of the nsuiLl communication 
Sijauilt like ihoAO uf ilunc would be reptcscnifiO. \iv VMQ\ta0lui 
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of Oitht, one long >ni1 the other >bort, and br clipMs of tlir«e ieagtia V 
ianlioB*. llv t>ropni» in obtain the 1i;;1]i cilhur rrom ■ Bunsen Wtieijaf 
-urn II miu^cco-electrii^ miieliiiie. and ^vps ■ prefeniiH 
tp ilw latler, at Iha cliarToal points nrc i.'quiilly ronsumcd, wliicL b oT couw- 
X) when s lou Is employed lo LtiunnlniU tlw mys. 

TELOCITY OP ELECTKICTTY. 

K. U. GoUIciTiln and Bnnicnif. of Fnuic-e, have i¥ceDtl]r iDStitined an e>- 
tcnaivo Beiies of experiments on the traTumisKlcm oT clectridt; by 

Tien- of illscoverlne some law which jiovems 
They conclnile trom their tvaearches that the electric fluid i 
Oka the iravei or ondnlations of light, and that h bM iuk ■ ctnulaili ua 
vnlform Telocity. They flnd it necesBary lo fall back apon (he idea of Ohn^ 
AxpreBsed In 1B3T, that eloclTicity is propBgalcd through wires, la. Hitnat^ 
tha lanw kind of laws whleb goTem the propagation of Lest in a metaUe 
bar. To determine expcrimenlnlly which of lhe»e rwa opiniona onght to 
pievajl, — thai Is, whether clcctrldly is propaeated with a constant and 
form Telocity, or whether ll Is transmitted like heat, — tha auihoifl dispMcd 
an apparatns, showing [ho Intensity of iIib elucbrlc cnmiDl in a certain foiat 
of a amdoclia^ wire, at diflerent Inatanta of its propttgalion. The finl (* 
the second opinion woold Ihen he joniOed, according as the currenl acqulRi. 
loddenly in this point lis definilB iDtcnsily, or arrlTed nt this intensity gnid: 
oaliy. The anthora found that the current at the point in question !■«£*% 
irltli B Tery fcchio inlaneity (ttie galTanometer marklir;: 0° 30'), wfaich 
menled gradonlly, and soon attained a tnaxiuiDm, which it did not Kun 
howcTCr Ions' the rontact of the plle'wllhlhecondartin)! wire was cootinoedi 
This maximuui or permanent etate was obtained in 0'034 of a eerond of lima 
(the galYBnometcr then marking 19° Sff), in four lines of dilRirc&l leDRtba. 
The expcrimenu were made during Tery Qne weather, from 10 lo IS o'dodE 
at nl^C, from the 4th to the ^h of October, 1830, on a icte^^ph circuit of 
104 leagnea la leni^tb, passing from Noney to Strasbonrg, Uulhouse and 
Tesul, back to Nancy. 

ASALTSIS or ISDCimON SPARKS. 

U. Uoncc), of Traneo, affirms, as the resnll of his exporimenta, that tbtt 
Induced spark Is not homogeneous, hut conslBls of tbe original discboi^. 
•nd of a secondary diacliai^ thmagh a InmiDona Btmosphere, which If 
generated by the heating and rurcficotion of the adjaceat air. He HlsoMatek 
Ihat the discharge through this Inmlnous almoEphere exhibiui the moat 
itrikfng caloriflc eObclx ; wbilo the original dischnige pocuesscs tbe propx^ 
ties of frlctionni electricity. By employing a microacopa lo oxatnlne tha 
Indnttlon spark, be satisSed himself that Iha inmlnous ntmosphoro was only 
a miniature representation of the induction light seen In a Tacuom; coOr 
tinning his inrcstlgatlonn, he sacccedod In dolecling in tbe luminous atmo*; 
phere which accompanies the spark when the discharge takes plam Itt 
common air, tlie stral in cations which ore bo remarhalilc In the h3>droge^ 
— euum. In this experimant he cnuai'd the dischargo to travcrao tbo flama 
a wax candle, when tlio liglrt of the negallre pole, Instead of being Moo, 
In tlio hydrojten vncuuni. was a brill Innt ivhiic, owing to Ihc presence of 




oixl the dtaOargii Uk«n tbrODeh tho fluid, snmc curiou* cffocii take place, 
i'-<lin«-l MVonlEng lo wbli'Il pots Is finmerMtd. bullii ('ui:li iHUii' tlie latnliioui 
■:T.i)iiiih>'PPeKhillit8«inKiiliir comucations. When lliu rht-oplninH ure scpii- 

i.ir'.''I, so ilitt tho ilirari iliai^hnrKe rannoc take place, llie cffccU or the 

Inmiooiu uinoipliora ore (till mon conspicuoua. 

ELECTBICAL ACTION OF THE TORPEDO. 
From the rciullsor eomo cxpcrimenta mronllypulillshcd b^BI. Uatteacel, 
> < ipBrn llinl the electru-moliTe power of llic orsnn of tho lorpodo oxllU 
■i.l.[«iiiipii[ly of tlio innDodiate itctlun of tliu nervous eyitcm. If a section 
J ilio olcctrte on^n of the torpedo which tiu iKon dead furty-eti;ht Uouni. 
If tbe torpedo be expuscil for iheGiime number of bonn to the aclkm of 
'■■• open air, or leFI for tsBnly-fonr honn in a friipirllic mlsRirc, where It 
1-' have hardened or horome fraien, or If kapt ilarlug ihe Inner period in 
I I'-r at a tcmperaEure from 101° lo 133°, be mmle lo eoTDinanicate with a 
. iivanomcier. a peat deviation will bo produced. If tlio torpedo be killed 
.;!i the poiHin curare or woomll, it will prcsunt the eame eleetro-motiT* 
. tvMr aa If It had died natumlly. In its operations at a nerTe4i>chnrgln|[ 
' ^'riny, in clectro-motlvo power li eonsidenihly increiued nnder itimnlalM] 
< Lion. When the ncrrd of the or^ni have been sevvral times excluxl In 
i-'eMion, that power fur which the torpedo la *o remarkuble i>,)fTCM]; 
■ 111 niswd. Md will produre « (treater numbtrof dlMharpM than it wDoia In 
'- normal condition. For Instance: — Let two pieces of equal dimeniiom, 
' < 'h mniainin; n itrong nervoiu fllHmcni, bu prepared of one of the ori^ani 
' ■ u torpi'flo; let them be pluccd on a piece of pilta-percha, with tbe two 
:i. rvc* oppotlto to each other, and sitniLlod perpendicularly to Ihe priamBof 
rlienno-clccirle Dppnraiiis; on ckiaing Ihe circuit of tho ealfnnometer, a 
I'utl dltTi'nntial current tiecome* apparent, hut bood dlaappeara. Tbim tf 
I li-: nerro of ■ galfonoscoplc ftog bo placed upon each nrgun. and the eitcaft 
I* broken under n mercury bath while tho nerve of one of the pieces b 
hditg IrrtiBteil with the points of a flue pair of BcisaorB, (he IVog then In 
contact with that piece will exhibit violent convnlKionii. When alter Ihl« 
iho nerve li left at tv^i. and tbe circnit of Iha i^lvHuumetvr npUn cloaed, a 
- 1 njiig ilevintloD, which lasti a long time, l« pcnieived In the direction of Iba 
.< itoil organ. The electro-niotiYe power of the oruan of a torpedo Ib not 
liliifnccd by tbe nature of any i^aacous medium in which It may l>e left 
:'<r twcntj-fbnr hours. This Is proved by comparing, in apposition lo each 
'Iter, two plecoi preserved In dllTeront ga.*es. nuch os hydrogen, oxygen, 
i-l-onlc acid, and atmospheric air mom or less mrcllod: when It will appear 
!i:iT there Is no coiuUal diOerenco between tho oieclro- motive powers of the 



WEAVING BY ELECTBO-HAGNETISK. 
tbe Improvemoni of the old weaving machine, cffwicd by Jawiuord, 
the enconragement of the first Napoleon, the pattern of the design wh 
Urge perfbratPd cards, which went in an endless chain round t 
B centre of the loom. Alt the threads of the warp were connected 
with l»t» in the upper part of the litora, nnil those, by a movement of the 
wtaver's treaille, were pushed ogaiust tbe pcrftralcd i-ofda. Those Wbletl 
thetproro correspondcfl wix'h Amo, 
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» lowered, held up live ftiTCuflswXvVii.' 
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to have licen niJsed, and nllowol the ibnitk! to weayc in tlic wttl or p 

This machine va» un Immcnso ImprorcniBtit on tbc old affair; ^et, (b 
■hraya condnalng tbe best, it bad iU awa pcmliar drawbacks. - Thns, ■ 
tern Rjr a dutuuk cunain oi tablecloth, or a rich orelabonuo desiga.veiii 
Hfi tequired tmia twenty llioiuand lo twenty-five thousand cards. ~ 
dttce thcDO occupiod men IVum two ro tuai, lix, or even ei^cht mo: 
cording to the ^^ater or k-ss inlricary of 'i'" design, and tost firDm i 
drodto nine hundred dollars. As a mattar of couiBC, then-fun!, dcsifimiw 
mode as simple and plain as possible, were not onen changed, : 
until the trade wonld no longer talie them. 

U. Bonelll at once sets aaido all this by the nse of electricity. 
bobbins or bars which hold np (he threads of the warp in the Jacqnatd lo 
be makes into electco-mognels in tbe asool war. The dcsi^ is painted oi 
•heel of litiroil, with the portions not used in the pnttcm covered with a 
coDilnrtlng varnish. The pattern passes ilowly over a roller under an 
■Dense niimber of brass tcclh . ronuntmk-alin^ by fine iuiialatnl wiic» 
the bobbhiB, the pattern of conrse being in conncctioa with one pcdc ol 
batteiy, and the bobbins, or magnets, with the other. Thns, ai 
tkiwly moves round, the parts which are not lo be worked, being c 
wtlh ■ non-conducdng vaniish, transmit no current through the braa 
to the boltbini. The patleni, or exposed portion of the tinfoil, on Iha i 
trary, does so, and transforms the bobbma into ciectro-maanicls, whidi atl 
aDd hold the bars opposite their points attached to the threads of the w 
•nd these bars being thus held up Ibr an instant, of coarse raise 
threads of the warp below, and allow the shuttle to weave in a pmakiBift I 

This is merely a vciy rough und general oudinc of the old and new plaoi) 
The latter, however, is far too imporiaot to lie thus disposed of in 
words. What we have alreaily said will, nevertheless, assist onr tvac 
oomprehend the details of this most valual>le improvement. The electt 
}oom, as it is termed, was invented in 1&U, by tlie Chevalier Bondliri 
HUan, and director of the Sordiidan tcle^^rapbs. The first machioB, en 
■tracted at Tniin, was sAcrwarrts modified by M. Bipp, at Berne; and 
It demonsttateil the possibility of weaving by mean 
it nevertheless left ram-h to be desired with respect It 
tlcal application. It was not until 165D that success in perfbcling Qia 
chinery, and in renderinj; it available for either tiand or power-loom ' _ 

was attained. To itally appreciate all the ailvantagea which this ^iphoalioQ' 
of electricity to the mannfaclnre of woven mMcria] most prodi 
caiy always to lieep in mind the loi^ and (oslly operations which, «s «■ 
have said, ore now incurred before commencing 

Firstly, then, in weaying by the oM machine, we must remember the dealga 
is drawn on paper divided into a mnltituile of little squares, the horixonrall 
series represenling the weft, or pattern ; the cross, or short 
or substance of the material woven. Secondly, the design must he "read;* 
that is, the punches Of the stamping machine, which are equal in numbs 
the small squares of the pattern, must be arranged so ns to perfbrate 
cards, which, as we have shown, form the basis of the present JacquarS 
•ystem. Each of these opcmtions must be repeated as many times as thei^ 
am liorJzonmJ lines in the design, — which iqctcXj iKBitMrntt loe '&9<AA.<at. 



\l]« weft, — Bs there must be us manyoirdB hs [here arovreftaor Frosa-threadx 
ill a pattern. Lnatl.T, all the oanis must lie sewn together in iho order of 
ilicir encceBfion. We have alrcudy bIiowti how in the "Jacqiiard" these 
juerced. carda act on the pina of the loom, end delermiue the raiBinE of the 
thteads of the warp or basis of the material beneath. M. Boneili's looms 
iiisiiLQtly aeeomplish all this work we have been duscriblu^, with on cxocii- 
Iiitle tlmt could never be oblalned ttota " the cBids," which, as our icadera 
Trill easily ooderetanJ, were almost iDcapable of prodacing a very comple:i 
pnitem. It is bj passing the thread of the weft over or under the thread of 
the warp that the design, either in one or many ralors, Is produced. Ths 
liesi^ ill H. Bonelli's plan b trai-ed oti a slieet of tinfoil, ihe pattern remaln- 
iTi;; in brlf^ht neial, while all the rest is painted over witb a naa-condaetiDi; 
varnish. The metal pattern thns becomes tiio condnclor of Ihe electrieity; 
ihcr vtuiuEhed portions do not. Tbia thin sheet of tinl'oll is pUeed on a roller, 
which revolves it by very slow degrees, witb a uniform movement, imder a 
moialljc comb. This comli contains teelh eqnal in number to the pltis of a 
Jacqnaj^ hiom, — from four hundred to six himdred, — each of which is 
most carefully insulated Item the nest, and each connected by a fine win 
with a small clectro-ma^et or bobbin. A wire t)Dm a smaU Bunsen pile is 
coDiiecled with this comb and electro-magnets, tho other wiie with Ihe tinfoil 
desl^. When by the ordinary movoment of the Jarquord loom, effected by 
the foot of the workman pressing the treadles, the loom moves, the metallic 
eomb lowen itself, and comes in contact with the tinfoil sheet of the dcaiKh. 
The tectb of ibe comb touching on the VHmishcd portiouB, of course, stop the 
passage of an eleetrlc current to llie bars with which they communicate, and 
Wliich, in ftKl, tberefore lemain mere bobbins. All those, on the cuniniy, 
which touch the metallic pans of the sheet — the desitni, in fact — allow the 
cvnent to pass to the eleetro-maguets, which instantly became active, and 
aqiaUle of attracting little horiionlal bsjs of iron, which arc arranged with 
■heir poinia towards the magnets in a IVamo common to tbcm all. Those 
magnets, tberefbtv, which are active, at once attract and retain the bare as the 
fiame, all by a simple movcmcnl, in a second, moves a little back and lowers, 
■at dioa the threads of the warp below, which are atlacbed to crochet- 
geedles hanging on to the msKneciEed bars, are raised, and the shuttle with 
tto weft of the pattern-thread passes in between them. 

There is a little mechanical contrivance employed to give solidity to Ihe 
tnangement of the bars, — asohdity which is necessary, as Ihe ma^ruetiiod 
tans have to act upon the needles of Ihe loom, and keep them and their 
flDEods suspended. Such are the chief features of Ibis electro-magnetic 
iReBiiiig machine, which, apart f^om its sdentiQc merits, contains, in addi- 
tion, some most admirable mechanical contrivances. Sach, for instance, is 
Ibe ingenions means hy which Ihe desiffu-shect moves with a speed variable 
Uwill, and cither backwards or forwards, and Ihe addition of n little brush 
Id clean the comb. This last, at each motion of Ihe loom, sweeps across all 
lis teeth, to prevent the injurious action of the dust, which, fblling upon ihe 
mrfluv, would soon interftre with the action of the electric fluid. The loom 
vUcIl we have now described is only applicable to etnffs of two colors; that 
it to aey, of one color upon one general ground. But a loom capable of 
VNTing stuffs of six, eight, or ten colors, only differs by Ihe addilion of 
K most simple piece of mechanism, thus: Each of the difFcrcnl colors is 
I the other, and along them, on the pftHem, flie ^\e ol 'iiaXal.- 
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M7 alowly pnaauB u the wenT(>r works tbe nukrhlna wit 
Unit thv (UTTent lo each roim- in Ihc onkr In wliicii thty 

TUufl, ol' course, tbe current Is lout tlirau|;b the comt 
MM, wblch rtise tlio thread or the wKrp below, ivhere 
colaivBliuttlea irrariReil in the order in wbicta ihejiarB to be ased, 
thorn In acconllnKly. So the loom jast as easily, 

transinttB (be pnttern to a Bluff of twelve colon as to that of only two. 
telathii thM die treavingby eloclritily dlflplays its superiority over ttaa praa 
■ent system, scfordinf; lo whicb, for example. If a. malertal is ti ' 
ta six colore, It is aecesitary by the Jac(|uaid loom to employ eIx 
Wids tban n>r b nimilar deBl){n of one color. The ndTontages, th«reftM| 
which ouBlit to reault ftora tbe introdnetlon of the eleciTD-magnedc k>oni H 
the mannt^cmro of al! onr patlenied fkbrlca are eufficlently appamn. 
new method, which does away with all [he operations ncucsBar? to tbe pi 
paratlon of the canls, must, of conne, prodnce an all -Important aavii^ i 
both time and money upon the present syalem of manufautoro, Bat the 
ore -other and not nnlmportant nclvantaiteE. such, fbr Instance, as permltttl 
■11 mannfiicturerB to try tbu eSvct of new patterns without going 
the lonj^ and costly process of plcparioK cards. He can asccrt^a jD 
hours the effbcc of any design, and prepare a series of spedmens lot t 
approbation of tbe trade befbre cOQimencio^ upon a single yanlof stnft 
short, whatovor can be done by printlni;, llthogmphlng, or engnTlng, ein" 
thus stamped on tinfoil, and ropradacul in colored ailks, acoonling to ( 
colors of the orl^ilnal, with all the fidelity of an electrotype. 

By this meann, at a trillinj; cost, families can have special destgos, tatik 
crests and Initials, ft>r rarpetiiig, cun^ns, fumirare coyers. etc., at a wed 
notice. In this loom also the workman Is enubled, with 
to effect a redaction of the denign, by means of varyini; the speed of 
cylinder on which the pattern is placed. Without alteration, 
leuching the deai)^. It can with equal facility make stuffn mote oi 
or more or less ll);ht, by cbnngins the number of the threads of the weft.sn 
hy reicnlating, in accordance with that abanse, the speed of the cylinder i 
which Ibo poltern revolTca. Of course, any rwjuired additional effect Mia I 
made, or any part omitted ^m the design, without at all inleribrln|[ iril 
the workman. As a matter of course, iho electrical portions of the Invraaa 
are capalile of applicalloo to any loom, and. In fact, occnpy, al the lop ofti 
machine, no mora spocB than a small writing-rtesii. It Is only the carfs •> 
cumbrous accesBDries of tiio Jacqnojd loom which are done away with; I 
moohanical properties are retained, and Iheelcctro-raagnots can be applied! 
any. It is expected thnt with this tnaphine. In all very larsre or intricate pd 
terns, sucli as are now occasionally used in silks, a saTlni; of elfrhty per cei 
in money, and more than eighty per cent in lime, will be gained npOO tl 
prodnetion of similar designs by the present BystsiD. 



( an abatractof a lecture recently- delivered before the 
Hrltain, byProfoasor Tyndnll, which was intended Ic 
ion of the electric discharge, and of the action of mngnctiaf 




1. The Inflaence . 
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■Nil MitfMIrd, fl wu tieliered, t>r Sir John IIenrbcI,«nd rxn-Toniiol hy 
enifaeot l>«nldl. Thunu-hon lomilntilr <if a limtfiy of fbrt}' colJti or Crura 
•ere fanm^htwiibln one olfthth of mi liii-li ofuiifli oiher.wHl tll(^ npnrk rrom 
■ li^jdcii Jiir WW Hni BcroM llit* spore. This spnrk lirlilfcd wilh farixin 
panicle* (lie ^p vlik'h luJ pnivlouKly existed In ilic rlreult, niid Ihe brll- 
IMiil olcMrlc liiCht doe to tlie passage ur the batleiy current wis immcdUuclr 
<li4|iU7ed, 

'i. The laa^frled ImitEe of tlio coal polnu of nn elorCri 
JectEil apon a while ctrccn, nnd Ilio dlBtuncv to whic:h Ihc.v 
apart wliboat inumplinic the current woi noted. A butK 
waa Ibcn Inlroilarod In plare or tlie positive carbon, a lun 
nwr or Are llmea Ihe leamb of Ibo fbrmer belni; lhii« oblai 
wan lint olnvrred tOElow, and afterwards lo pass into a sian 
tioa. A nairaw dark tpacs whb obsorvcd to surroond one 
mponiliBe probably whh the dark »pBceob>en-cd in ihedl 
kunr'* ruil ihroutth nrefled media. 

3. The anion of a masnet upon ibe (plcndid stream of ereen Hebt obinlncd 
in Ibe ninvolng experiment wa* exbibliod. A tmnll horeefboe maimct of 
IjiHrmunn waa cauacl to approach the light, which was bent bltberand 
ihltber, occorillnj; aa Ibe polw of the ma^nel chanjiEd ihelr ponltkin: tin 
dlKliam In soma canes rormcd a niuuiiincent green bow, which on Ihe fbr- 
iltxr approach of the magnet wa« lorn asunder, and thu piiasnge of llio onr- 
n'Rl thmbr iDiemipliid.- It wns Dbt; who Qift showed Iho Hciion uf ft 

iiiaimtl upon the voltaic arc. The tiaDsinrt of mHtier bj llie nirrunl waa 
[iirtlKT llltulntcd bf a series of depmib on ffan obtiuncd bj Mr. tiaaskM 
'n'rn ibeninlfnaed dlachai^ of an Iniladlon coll. 

1. Aditrhari>e from Ruhnikorir's coil waa lent Ihrcineli nn nttennated 
iMiliutn and ilie glow which surroumled the neitntlve elerinulo wna retemil 
I ' Utw of Ihe moHl remarkable eflV-cU bllbenu obnerved ivus that of a 
>:i:fnct upon ihk neimtlve liKbt- Pliicker had ibown that It arrance* llMlf 
i:.k-r tfan inHnence of Iho magnet exactly In the direction of Ihe magnetic 
Lfvo*. (ron-flllngs sirawn in space, and wilbdrawu from the aclion of Kmv- 
. 1 , wonld amiiim lhem>elrea aroand a tnagnel exactly In Ibe manner of 
1^' neiiBilrv liKfit. An cleciric lamp was placed upon Its hack; n boncshne 
. linnet wan pltu«d horiiontallj over its lens, and on ihe majniet a plate of 
. hisi; • nilrnir Inclined at an angle of 43" received Iho bcnm tram lite lamp, 
:riil p>qf«cled It npon Ibe screen. lron-niin)n wore sriLltered on Ihe (tlats, 
■J ml tbo magnollc enrves thai illuminated wore inajFniAed, and brooght lo 
virnr dcHnlllon npon ibo screen. The necaliTellRbl above referred to artangos 
liMir. a<'>-onllnic to PlUckor, in a «imllar mnnner. 

a. Tho rotntlon of an electric current round the pole of a maenet, d<(- 
rorctiMl 1>y !llr. Paniday In llio Koynl Institution, nearly fony yean afto, waa 
next uliown : and the ratation or a luminous current from an induction coll 
In an eihnn^tcd receiver, by tiie tame mat^net, was also exhibited, and both 
shown to obey llie sama laws. 

fl Into a rtrciill of twenty cells a largo coll of copper wire wos introiluM^, 
and when the current was Inlorruptcd. a bright spark, line to ihe pnssage of 
lln> extra cunenl. was olitained. The brlghtnem and londnets of Ilia spark 
wera auamcnicd when a Cora of loft Iron was placed within the coll. The 
dlarnplkin of tl>e cnrrcni louk place between the poles of an electra-mamet; 
I a» Uttier was excited, nn exminrdlnBry augmcnlMton oJ dvaV^viV 
OotiastL Tlifn vttecl was Btsl oUla\]ia4 \>'i ?o«S. w»i 
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was for a time t^nght to denote a new property of the electric cmTBnt 
liut Rijkc hiul shown in n paper, the interest of which is by no means leit- 
ened by the modesty with which it is written, that the effect obsenred by 
Pn^ is duo to the sudden extinction of the primary spark by the mafnwt; 
which suddenness concentrates the entire force of the extra corrent into a 
moment of time. Speaking fi^ratively, it was the concentration of itfmtt 
under ordinary cux;umstauces, is a mere posh, into a sudden kick of prqfee* 
tile cnerp;y. 

7. The contact-breaker of an induction coil was removed, and a ciimnt 
fW)m five cells was sent throu<!;h the primary wire. The terminals of ths 
secondary wire 1)cing bron}[:ht very close to each other, when the primaiy 
was broken by the hand, a minute spark passed between the terminals of the 
secondary. When the disruption of the primary was effected between the 
poles of an excited elcctro-nia^et, the small spark was greatly augmented 
in brilliancy. The terminals were next drawn nearly an inch apart. When 
the primary was broken between the excited magnetic poles, the spark tnm 
the secondary jumped across this interval, whereas it was incompetent to 
cross one-fourth of the space when the magnet was not excited. This resiilt 
was also obtained by Kijke ; who rightly showed, that in this case also the 
augmented energy of the secondary current was due to the augmented speed 
of extinction of the primary spark between the excited poles. This experi- 
ment illustrated in a most forcible manner the important influence which the 
mode of breaking contact may have upon the efficacy of an induction oolL 
The splendid effects obtained fVom the discharge of Ruhmkorif 's coil throngh 
exhausted tubes were next referred to. The presence of the coil hod compli- 
cated the theoretic views of ))hilosopher8, with regard to the origin of those 
effects ; the intermittent action of the contact-breaker, the primary and second- 
ary currents, and their mutual reactions, producing tertiary and other curtenti 
of a higher order, had been more or less invoked b}' theorists, to account for the 
effects observed. Mr. Gassiot was the first to urge, with a water batteiy of 
three thousaTid five hundred cells, a voltaic spark across a space of air, before 
Y)ringing the electrodes into contact; with the self-same battery he had ob> 
taincd discharges through exhausted tubes, which exhibited all the pheno- 
mena hitherto observed with the induction coil. He thus swept away a host 
of unnecessary complications which had entered into the speculations of 
theorists upon this subject. 

8. On the present occasion, through the kindness of Mr. Gassiot, the 
speaker was enabled to illustrate the subject by means of a battery of four 
hundred of Grove's cells. The tension at the ends of the battery was first 
shown by an ordinary gold-leaf electroscope ; one end of the battery being 
insulated, a wire from the other end was connected with the electroscope; 
the leaves diverged ; on now connecting the other end of the battery with 
the earth, the tension of the end connected with the electrometer rose^ ac- 
cording to a well-known law, and the divergence was greatly augmented. 

9. A large receiver, in which a vacuum had been obtained by filling it with 
carbonic acid gas, exhausting it, and permitting the residue to be absorbed 
by caustic potash, was placed equatorially between the poles of the laige 
electro-magnet. The jar was about six inches wide, and the distance be- 
tween its electrodes was ten inches. The negative electrode consisted of a 
copper disk, four inches in diameter; the positive one was a brass wire. An 
accident had recently occurred to this jar. Mr. Faraday, Mr. Gassiot, and 

tho speaker had been observing tho d\sc\iaxg^ ot "Wi^ \i\\x«. w3w^ ^AMuat 



!iii-"ii{;h it. Stratified diachnrKaB passed when ilie bimIh of tlia hnttery wero 
"iiiiet-led with the elcclnidcs ol' tlio roroiver; and on one ociuisriiii the dia- 
li'^rjie exhibited an exlruonllaary effulgence; the jiosltlvu 'wire emitted 
':_-l]t of diwzling briEhtnosa, and finally (favB evldencE of fusion. On ititci'- 
' : I iipting the ciicniE, the positive wire vfaa found to bo elioitened nbuiit 
III aa inch, ila metal havini; been scattered by the discharge ovoc the 
iiuiiior surfkce of the lubo. 

10. The receiver In this condition ivbs placed before the nudienco, in the 
fnlllnn mentioned above. When the etids of the four-hutidi'ed-cull buttery 
■BTB connected with the wirM of tbo iHceiver, no diacAorga posasd,- but oa 
MM^iog momentarily with the finger any portion of the wire between the 
pHlttve electrode of the receiver and tlie positive |iole of the tuittery, a 
kiSlbuit diacharee Instantly passed, and continnud as long as tbo connection 
«Uh Ote tHUtaiy was maiDlalned. Thla e^po^inlunt was seveml times re- 
pMMl: the counetiton with (be ends of <be battery was not snillciunt to 
podnce the dlstLargc, hut In all cases the touchini; of the positive wii« 
caused the discharge to Hash throujth the rocoirer. Previous to the fusion 
of the vrlro abovo referred to, this dischaige nsunlly exhibited fine etratifi- 
otlm: its Kenecsl etioructer now was that of a steady glow, throa^h which, 
bawaver, intermittent luminoua gushes took place, each of which piesenled 
Ibssumtlfled appearance. 

U. On uxeitlop; the ma^et between whose polus the receiver wal placed, 
Ibo iteady glow cnrved np or down, according to the polarity of the mag- 
■H, and resolved itself into a series of elTulgent transverse bars of light. 
Tbtae appeared to travel from the positive wlie alonif the anrface of thg jar. 
The dellected luininotia current wita finally extinguished by the autton of the 
nofrnet. 

12. When the circuit of the magnet was made and Immediately Inler- 
nipted, Ibo appearance Of the discharge was Bitremcly singniac. At first 
' c strata, nished from the positive electrode along the uppet'surfuee of the 
r, then stopped, and appeared to lotum upon their former track, aod pau 
1 L'ciilvely with a doliijerate motion into the positive electrode. They were 
, ' ilci'tly detoii^ed from each other; and their sneeesslve iDKulfmenta at 
ilic positive oloctrodo were bo Blow as to bo capable of being counted aloud 
HitU the greatest ease. This deliberate retreat of the strata towards the 
li-iEitive pole was due, no doubt, to the gradual subnldenco of the power of 
lliv ra^net. ArliScial means might prolMibly he devised to render the re- 
neaion Of the discharge still slower. The rise of power in the magnet w^ 
oiwi boaotifUly indicated hy the deportment of the current. After the cnr- 
ntni had been once quenched, as long as the ma)rnel remained excited no 
discharge peiES«d; hut on breaking tho magnet circuit, the luminous gh>vr 
Not only, then, is there an action of the magnet upon the par- 
e Iransponed by an electric current, but the aliove experiment Indicates 
n action of tbo magnet upon Iho electrodes themselves, which 
I wtually prevents the escape of their particles. The influence of the magnet 
1 ite electrode wonid thus appear to be prior to ' 
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Bcqacntly detnclied itself fh>m the ball ; the tube becomhifif instantfy aftv- 
wards filled with tho most brilliant strata. 

Thoro can be no doubt that the superior effhlgenoe of the bands ob&ined 
with this tube is duo to the character of its electrodes; the btmdM an Ou 
transported matter qf these electrodes. May not this be the case with other 
electrodcH? There appears to be no uniform flow in nature; we cannot fgtk 
cither air or water through an orifice in a uniform stream; the fridiot 
a<::aln8t the orifice is overcome by starts, and the Jet issnes in polsatiOM. 
Let a lif;htcd candle be quickly passed through the air; the flame will brosk 
itself into a beaded line in virtue of a similar intermittent action^ and it may 
be made to sin^, so regular are the pulses produced by its passage. Analofiy 
mi^rh't lead us to suppose that tho electricity overcomes the resistance at tbs 
surface of its electrode in a similar manner, escaping: finom it in tremon; 
tho matter which it carries along with it being broi&en up into stratai as 
liquid vein is broken into drops. * 

• 
ON THE OUIGIN OF ATMOSPHEBIC ELECTRICITT. 

It is well Icnown that the earth is, relatively to the air, negatively electri- 
fied. If a bar of ])ollshed metal be held horizontally, no electrical phenom- 
ena are manifested, but when it is turned to a vertical direction at once the 
lower extremity becomes positively electrified, and the upper negatively. 
This takes place evidently by induction. So in a thunder-storm. The air 
at the surface, l)ecoming abnormally heated and moist, comes to be in a state 
of towering equilibrium, in which state the slightest disturbance will throw 
it rolling over and over, and, rising into colder regions, it condenses and faUs 
as rain. Tho rising column, like the bar before mentioned, becomes at bot- 
tom charged with positive electricity, and at the top with negative; and the 
thunder-cloud becomes, in fact, two, one above the other, which Mr. Wise, 
tho aeronaut, fios often seen and described. Between these, filled with opp9- 
site electricities, a gigantic spark passes, which is the forked lightning. 
Tims tho conclusion is that atmospheric electricity is duo to induction from 
the earth. — Prof, Henry. 

KEW SECONDARY PILE OF GREAT POWER. — BY M. G. PLANTE. 

Jacobi proposed recently tho use of secondary electric currents for'teto- 
grapliic purposes, and Plante had suggested the substitution of electrodes of 
lead for those of platinum in these batteries. A more extended study has 
convinced him of their use. Ho states that a battery with electrodes of lead 
has two and a half times tho electro-motive force of one with electrodes of 
platinized platinum, and six times as great as that of one with ordinary plati- 
num. This great power arises from tho powerful affinity which peroxide of 
lead has for hydrogen, a fact first noticed by Do la Rive. The seoondaiy 
battery which he recommends has the following construction: It con- 
sists of nine elements, presenting a total surface of ten square metres. Each 
clement is formed of two lal-go lead plates, rolled into a spiral, and separated 
by coarse cloth, and immersed in water acidulated with one-tenth solphiuic 
acid. The kind of current used to excite this battery depends on the 
manner in which the secondary couples are arranged. If they are arranged 
so as to give three elements of triple surface, five small Bonaen'a cells, tho 
£fnc8 of which are immersed to a deptki ot e«.^«ii c»iv>3anfiicm&,«ae»< 
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M i^TB, after a Ttm mlnnip!* uMlon, a spark or ciirnordinaiy Intensity whoa 
the TDirviii Is rlDHed. Tlio apimralaii pla.Fs, in fui'T, jneC tho part of B con- 
•Ivnur: (br hy lu moaiit the work porrormed l)y a lialtcry, after the lapse of 
a nruln time, may Ik: coUeclvd In an instunl. An idea of the intensity of 
Ibe cbarRB will be obtained by remembering thnl lo |m>duc« a similar eCTect 
hwooli) be necessBTj' to arraiiKe three hundred Ilaasun's elements of the 
onlioarr site (iblrleen centlmeires In height), so as to fbrra tout or Ave 
(IcmCDts or ttiree and a hnlf sqnare metres of surface, or three elements 
of scill greater snrfaoe. If the strondary battery be arrnnced for intensity, 
the principal battery should be rorrocd or a number of etpmentx safDclent 
lo ovBM'omfl the InTcrsa electro- motive fbrco developed. For nine secondary 
elemenlA, abonl Sftecn Bunscn'B cells shonid be taken, whicb migbt, liow- 

From tho malleability of the metal of which It Is fanned, this battery I* 
t«adlly eonitructed ; by taking the plates of lead salBclcatlir thin, a hrge 
sorface may be placed in a smalt space. The nine ok'ments ancd by Plants 
are placed in B box thirty-six wntimetrca square, flilod with liquid ouro for 
all. and placed In closed jars ; they may also 1)e kept rbnrgcd In a physkal 
cabinet, and ready to be u«ed Khenever it Is dcaimi to procure, by moans 
of • weok batlcrv. powerful discharges of dyuamlc electricity. —Campta 
JfamAn, Mardt SUA, I8U0. 

ETFECT or t&essvwe. on electkcmxinducting power. 

H. Elle Wartmann has found experimentally that tbc elcL'tric rnndaclibilitj- 
of copper wire is sensibly diminished by a pressure of flfty attnospheres, 
lint thi* illminalton lacrcaMs with the piessure, and disappear Hrhen the 
pienan Is relieved. Tho cXpertTncntti were curried up to four hundred 
•tmoiphen-s. These rrsults establish a new analogy tMitwcen heal, light, 
^Jgt ckctilclly. — L' laitilat. 



At the AtiCTdcen meeting of tlie British Association, 18 id, Mr. Lindsay, of 
Ihindce. slated ibat ho comuienccd experlmeuting in 1SI4 In lelegraphlng 
across water, wliliout wires llrsl, and then by means of two unlnsnlnied wire*; 
Bud finding the latter method much more powerful, he prefl'rrvd ll, and teto- 
icraphed in thai way tbroUKb several ponds in Dundee. In IBH he resumed 
cipetimenti without transverse wires. In 1B33 he mtute expurlniunls on a 
lar)^ smle at }VirtamonlL, and succeeded in crossing more than a qnarlor 
of s mrlo. More recently ho had made additional eicpcrimenu, and snciiwded 
In croiiiing the Tay where il vtas ihrePK|neners of a mile broad. His method 
had always been to linmerBe two pistes or sheets of metal on the one side, 
snd eonnc« lliBra hy a wire passing Ihrounh a coll lo move a. needle, and to 
have on the other side two sheets similarly connected, and nearly opposite 
the two former. Experiments had slionu that only a frocilonol pan of tho 
elemfrlty evneraled goes across, and ihal the quantity that thus goes acrosa 
can be Inrpeassed In four ways; first, by an increase of battery power; 
•oFOtiil, tiy Increasing the surface of the Immersed sheet; third, by Increas- 
tug tiir coll Ihu mores ihe reccMnp needle; and Totirtti.Xi^ \vn3re»a\mt da 
III cases where liilcrol dlstatio; conW lie 50^, \«. wkw^- 
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doulilvd, Ihe qtuntlly traiuniitLed iroolj 
perimenl acioaa thB Taj' Ihs tMUtcrjr-pi 
liic Imincrseil shecu ronlained nboal n 
voppor coll wns ubout tix potin-Ui i 
motTenii) djatitucc, but If It liad been a 
mile, t]i<i aieniU «-oul<I no iloulil tiavol 
kboro law (wbcD tlie talcr&l dintance is e^ 
recti ''■'' roUowlDg lablo ml^bt it 



US waa 

But snppiMlut; ibe lalerol distance to be < 
diUuice cttMocit tnlK'il ^ tixtucn tboiuuid 
then there would ha eight tboosuid miles, 
Ihsbraullhof llicAllnmlc. Furtberexperl 
determinn the law. On tlie battery side he ba 
■ coll of thick wlr«, and on the racQlvlDH 
and wbeo a baiterr and receiver were on « 
commuulcation, the path for sendinx wal 
recdvinK throD^h tbo imall. Slora this I 
the coil, anil tboucht thoru \rai power Ii 
AccordiuK to ihla calculallon. hu lliuu|{bt a 
tqnare fbet, imi 
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loftgw ri lWI f hiBtelcgTaplu, Insimdof iha baitery >yBlom h(^^Htolb^■ In nw. 

I 'i-^ new apponlus codsIms merely at a couplu of eniili iilntos, posirlire anil 

' i^iIhT, one al etcher VKlnmlly of Iho liiii>, no other biiKery beln;; naed. 

^^11 )i mcniia II la uit)ci[iated tbal hII oeceBsily for Inealalion of Ilic wirrai, 

UpvnileiKn on perTecl innalntinn, will be oInisliHl, tlie ctoriricity 

I -'inelevoluipcoopla, wlillnninnocKilwlihlheniapcrtiTeondsor 

't itj|^ no tendency lo eauspo to ihu Mutli during Inuull. Tbecblcf 

. . .<J JILL'S to tbe quMtlOD of inti-'n0lt3', ae by chi> «iii|:le amiigunieDt 

.. ,i^,.- ut iurftPE only affOnli inrrcnai] of (jmiUty, and not of IntonBtiy, u 

■: ilu> biuiury method. Hr. Deardinoro Ihlnkn thai the prosi^nt lub-Atlnnde 

il.l« would iiniTa lo bo not wholly UBClusa, if efforts were made loworkitoa 

.:ii tolro-Toltiilc principle. 

OK TBB GRKAT AOBORAS Or AUCCST AND SEITTEUBBB, ISfiS. 
Pn>f<ttM)r LoomU, iti a paper on tho great nuroraa of AnpnBl nnd Soptem- 
bcr, ISJU, rend before lliu Amcriono Aaiociation for IS'''0, churaclerlMid ClM 
dliplar M nnsttrpiissed by any ou rocard for tiiu|jiiiacuni.'e und i^eo^ruphlual 
exMDt. The dbtnrbanee of the magnetic inatninients i/at well-niKh aappe- 
cedcDlod tor Tiolcntc, and ll may be ea.fely aaiicrtcd that Ibe phcnoincnji ex- 
Undolovcr tbe enllre circuit of tbe globe. Tiio aurom of September 3d formed 
B b«lt of ll<;ht encircling Ibe nortljem bemiEpheri!, CKtcndlng soathword in 
ABicrfcft H lAdtwIoKP, aDdnacbitiKtoan unknown iliHtupct on |iie north; 
nnill il pervaded an interval between the elevallon of Dlty and Ave hundred 
mitea abore Ibe earth's sarfDco. The lUuiiiinadoii consisted chiclly of IuidI- 
noiia beniDB or colnmna evurywhen: parallel lo the direction of a [nn|rnetie 
ni'ivUe fn-elj Biupendcd. Those beams wore about five hundred milcfl In 
k'n^ili, and their diameter varied front Qvu lo ten or twenty miles, and 
■wvm, pefhat's, aumcttmcs atlll Kraator. 

IJirROTED GALVASO-PLABTC PROCESS. 

An ImproTomunt in the metluid of producing Mplea of bosCi, atainea, 
^mgt, and round omamcnt^, l>y Uiu ^ralvano-ploslic prongs, bos jnst lieen 
duwie public. The principle of Ihe invention Is Iho n»G of conductors so 
■mn^l aa to apreoil the electrical cornnit over a Inr)^ anrfbce. The modca 
Of applying It difler wixirdlng to i'lrcuniatanccd. One plan ia aa follows t A 
plew of copiicr, or of chomial, is made to rupreaont in rainiatniB the Emu 
to otUine of the oVJcct to bo repniduccd ; Ihis miniature condnotor In attacked 
to ifao ncgwive pole, and llien introJuccd Into the interior of Iho mould, 
which, of course. Is in connection willi the eante pole; ihcwhoic.ls then 
plBBGio) loi^Ihtr in Ibe baih. The metal la condnciod by the voriana poind 
aflhli miniaiuro conductor towards all the various hollows which correspond 
wbb il» praininences. Tills, however, was but n mdo form of the methoda 
■dopWd. The ioventor, M. Lenoir, aHerwanls sulistlmtoil fbr tbe miiiiatun 
above dascrilNtd a ii^hl ftaine or maas formed of metallic wire, or of aoy 
Mbar conducijDg material, which he intrudurcd In the same manner Into 
lh< bolUiw of Ihe moniiii by Ihis mrana he obtained n lareo nnmt«r of 
a approochiMl every portion of ihe Interior of llic mould. 




_ what ho calla s mass of norvea tor conducting the clectricily into 

Intricola ponioiis of tho hollow raouhl. Tbeaa witca sJIm temIst 

of tlie nolatioa luiiututly &uUv«,— »q toueXi wi "^■'" ■*"" 
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Kr. E. lUchardaon, in a rommiinicaiiofl 
Miowinf Inrontiktioii an to lliu probable T 
iU thickness. Ur. Ricbanlson ■! 
nlih metal med&IIioni, ale., for t 
■ndcr Dickson, on Woolwkh-io 
geitsd clottr(llJT)e caatini.'a. A t 
lawed, [be rcenlig being full penoiBsion U 
Qrpo copper, whicli wan ably cxq 
anonvl bUo bdiI ihickaeaa, naniGlf , two I 
an eighth or ui inch thick of solid n 
Arinking, and ever; looE-lonch nom tha cL 
been now oxposed (br dftceii 
HdMD bolievei, tbirty pounda each. So el 

On the other luuid, Mr. Richardson hoi I 
flfleen iDctics hi|,'h. prod need b; the old fl 
1, olillicratini! every tine of Ma origin 
if a hiuitlnklwcl);ht. 



^Ew APPucATioii or EtA 

Among the recent applications of electra 

lutppy Idea of Hr. Guntlin of otnplosring it 

ddicate and expensive branch of jewelry, ■ 

■Jdvel csn addom bo fidly relied upon^T 
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UBDc* tn nhkli It wu hooked op to the surface it soon broke, and wna 

Snillv ulMUuloncil. The tulluwiu^ cxlrni-ta frtyia tbc lug of iLe patly om- 
Irt-'ji'il ttill, lion-crer, be rend witli iuterest, as the lasl iranaai^tiun connecleil 

Un Uic liili ur Jnjie, Cuiilaiu Kcll omirtdoil in fisbin'.- up and hnoTiag Iho 
•ad, mOci rvcovcring lbnieM)>uunen of a mile of tlic i-atilc. 

Oil (hx litb openxiooa were resumeU, aod Ihiee mikii and a ball of calile 
BPOTeidl. wbcD a Avi-lure occnrml. 

On Uic '2Jd Ihe culile wiu> boulied in nincly futlionu, and parted both wu; Hi 
the bigbc and a »bon piuce of cable u)iuiuj^ oq boanl. 

'iilh. The calile won hooked again, but ported whoa within Qfttun falhonia 
□f litp smrft'.-D, Kjt it had dope on &ovGrul firevlolu oa^tuiaiia. 

2JU1. Cni|iiiulliiM; waa resumed in one bondred and tbuneen Mhoms; the 
' :>l.Ie was bouked aercral timed, and with one cxL¥|ition parted betbre reai'h- 

; ilie BorAue. Cue wba taken to Imoy Uic spot the moment tha uiblo 
r^kd, ami by papnelling (Yoiua quoctcr to half a mile eautof the bnu)' im 
' -ii-d to cucoiod in raitlni; ttie bijtlit, and did at last get it on board. On 
' II tu! the I'alile towardii Irclaud, It was found lo be broken a wry Ehortdia- 
■■ ■■•<■•> tVuin the resael, thrce-quanem of a mile of cable bein^ leooverixl 
' > ■■•n it parted again at a weak iilaee. 

L^'Ji. Tlic wind and aca too high for working. A tVcsh consollation waa 
li.iil wt di Iliu bo(t moilc of proceeding, aiid it waa nuolrcd lo go fUrtlivr out 
HI •ia<x, hajiin^ thereby to avoid tho roeky ground and the bod atsle uf Iha 
r^blc. 

'jaih. The cable wna hooked three dmea fh>m the ateamer, in one bunditMl 
■ad thirty Ihlhoms of water, liut broke l>cfore reachiug the aurfiu.'U. At last 
a liiKhl reuie on boaril, Che ruble al this spot being UDDBnally iniod Ibr ahouE 
ihinjr jarda ; the outer end was Ibund to be broken about two hundred yard* 
otf. AbuQt two miles of the inner end were rei-overed, when it parted ajjmin 
a: a weak iilaec, wlietc there was nothing but the gntta pen'ha coreteil wini 
T ri ; this, however, was just able to bring llic cable lo the sntAKe, whoa it 

Helped befoie It couki be ueeurod by a utoptier. Although mud is eliown on 
I.:- I'luuta. Ihenvaiu moat ODqueHdunabty roeka also, as waa loo phiinly ludi- 
> -iii'd by tlic state of the cable, rode weed and sea animoteulci odlierlag to 
and snnoundlng it In tmuiir places, ahuwuig that It had been sua ponded clear 
uf the bollom. The cublo w»« invariably hanled in by hand lo avoid nnnci-oj- 
laiy alrain. The recovered cable varied In rondilion very much, and what 
ii ttuwl important la, that even Ihoae pordona which uune out of the tilacJc 
mnd were so (leriahed in numerous palehca that the outer covering pnrlod on 
tmanl, during Iho process of hauling In, and but for the dcKlerity and cour- 
age of the men in Bciiiug hold of it beyond Ike break, where the htm wires 
nni'kont IlkR bunches of highiy-aharpencd needle points, wcshotddtiol liavo 
kuown in much of its condition. In a word, it was evidently sometimes em- 
bcd.lcd ill mud, soroeiimes on small alonei. sometimes half embedded, utd 
sometltiHfl wholly exposal over rocks, as was apparent from the condillonof 
till' i.nler layering. iSieironwiiee In matiy places ollon appeared sound, hot, 
on n.iimte in»|«ctlon, were fbund eaten away alnl rotten ; the sewing was also 
dciaye.1. In some phues the iron wirci were raiilcd whh metallic copper, and 
much calcn, Ihey having most pniliably tvslal upon copper iire. (br (here are 
ifins of ll in Ttinil/ Bay. Tliu pulta pcrcha and copper wire an, bowov«r, 
tl_c(>ni^St> as wheu laid down. 
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land tvidenttr oxionds beloir tho BoifiuK of tbe w 
OW •oandinfC' ind condilion of Iho cablo iodiralo this tnosl plainly. Wb 
ucordinKly doulcled apoa lenvlng cho Ti('ip;hborho(K) or Bull's lola 
fgether, a* itio twble in iU pnwi^nl bMIg at that piut o( the bay will m 
tbt coat of rerovBry. We agreed limultADeoualy to altempt to niiBe tho 
cable off HeMt'a Content, and ajcertain its condition Ibere; this bdng tha 
noM pminlaing part of tbe bay, froni the Inrormatiun we haTo been aUe M 
cotiocl. AeconllnKty, on the let of July, we sailed to thb locality, and p 
veiled for tbe cable in amoolh water. We Qnnlly hooked It, in ooe bmiil 
and forty-three fathoma water, aome four limoa or more. Il soioeA 
lifted olT the Rroand licfore partlOK as moch as fon? falboms, wnnMli 
only fifteen; in no IriBtaiice did it como near the eiirfai^of the water, 
two otrcaslons tbe Iron glranrls of the cable left most nnmistakable Imptei- 
llonl on the )>mpnel, and Iron rust, rescmbllntE that uaually foand on tha 
cable, adhered to its clawa, Tbe bortuin consiaiod of irrpen muil nnd li|>ht- 
Mlorei) ciny, the latter vury compBct, and in conaiateiiey not much imllkii 
the bine cluy of London; some porta of the bottom ware of stone. 

Having foand It quite imposalble to raiae the cable, we conelnded, tfler 
careful conaldcralion, to make a loat, bat hopuleas, trial at the mootb of 
Trinity Bay, and if anguccesBfal to take the etcamer and men to St. John*!, 
to arold fhrther expense. On July 3d, the atcamor reached Break HeiA W 
Ptrfnl, a llttio bcroro 4 *, u. We grapnelled for the cable ttom about tf 
and a half milea off, In one hundred and Blxty-flre fathoms water, to wtthln I 
one and a half mllea of tbe point, where the water vaa Elill over one hundred I 
fathoms. Wo did not succeed In flndinf|;it; nnd had wc done so, ihoAdaMiefl 
roll setting Into the bay was no heavy, and the cnrront running ont so stroo^ a 
tliat we could not possibly havu raised it to the surface, but only iiave 
mined Ita position. It is qnlte poasible that the cable was hooked w 
being percdved by na, owlni; to the depth of wiiter, and to the fact that tha 1 
cable, espedallr where laid over slono, ia very rollcn. At six miles oi 
bottom consisted of clay covered by a thin stratum of mnd. At about I 
four and a half or Sve miles off, the bottom appeared to consist of 
and this continued to within one and a half miles of the '' 
where the water was very deep. Those portions of tbe rocorerod cable 
tliat were wrapped with tarred yam were sound, the tar nnd hump having 
preaerved the iron wires bright and tteo Tram mat. This will be forthw 
reported on when the pieces of recovered cable hare been more closely 



OS THE PKESENT COKUITION OF SUBMARISE TELEGRAPHING. 

The imfortnnato fajlnre of the Atlantic Telegraph, with its long Ecrica o 
mistakes and mlscalenlailons, bus exercised, and still to a certain exten 
continues to exercise, a depressing influence upon all important schemes fbr 
submarine telegraphic commnnicatlon. We can scarcely say that confidence 
in the working practicability of any Atlantic telegraph whatever, sobmerged 
along tho old deep-sea route, has yet been established, while, regarding 
a scliemo merely In tbe light of an investment, a commercial specnlatMB 
by which money la to lie made, we need not remark how, 
even the beat Innnenrated enterprise of the kind would soon have tho fpUt 
of seeing its shares at half discount, unless the most rigid and " " 

L c»atloa was exercised both In the choice ot 
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NAirBAL PHILOSOPHY. 



^^^BSBBbM, dorinfc the ita;rnstioD tbat has eneiilfod all RDch pnyecled 
I MbenM* aince tbe Allantlc calile wu deaigncd anil lost, ■ efeU reform in 
' Ok tneUMMlof coDsuuciiag RatimariDe ropes Iib« l>e«ii Koi»IC M^aillly forwiud. 
f TIh <M Mlf-UeBlructive prinriple or poailerous iron i-oils for ileep-sea wlrea 
' bs* bmn to Kenenill; abuDilonrai. Ibm a pro position for now ruvenla;; to 
tbrit u» scrou n sea of any Icngtb or dcplti would not be entertained for ■ 
monicnt by iclt:grupbic enKineen. To be sure, ilils cliaii|;e, which of «jur»e 
waa, aad ilill U, fiercely a|ipo<wcL by some of the wiru rupemakers, has not 
been brousht aboni iill the tredulity nnd patteiira of tharebDlikrs were M 
ail end. and nntil tbB boctom of tha HeditorrHnean anil other aeoi had been 
fmltlesuly aUumed with three or four of those leiialhnn coils, — endnriiiK 
tnonameUU of our commercial enterprise, and of oar nirrhanlcnl l(;norBiice 
Bbo. Kitice that period — only four years ago, tboujih marking an b|^ In 
llie iDfiuit ncieiicc of telegraphy — opinions bave aniicryone a most Impop- 
laol chanee, and both contractots atid onylnorrs now oHen lean so stronKly 
to rery light cables, that the idea, like all good ideas. Is In dutij^r of being 
led liilo extremes, and we may see an much public money lost In Iryinit to 
>uliincr)!0 cobwela as was over drajmcd down "fathoms deep," eTon bjf 
Ihow expensive wire covered cables, bigenoui;b and heavy enough to moor 
an laland. Tbe mtulu of this great nlieralion in tiie wei|;bt and strength of 
aUes ore likely soon to be practically lesleU on the most exten«lve aeale, by 
the proportionate succesi or non-«uccess of some rabies wblch are sow 
being manufoctnred in Enffbuid. One is about Ibe very llgbteut cablo of lla 
kind tbat has ever been made at all, always exceplint; the gutin-pcrcfaft 
coTured copper wu-o which was strelrbcd across the mack Bea to Balnklavn. 
Tbe olhor la to be a well proiHirtioned " composite " cublu, heavy and 
very massive, perhnps far loo much no In some ports; in oilier?, where tC 
la proiKised to be sunk soma three miles down, It if, if not quite a licbt 
rope, still, with regard to llghlneas, an important example in the rlyht 
dinsctlon. 

The Unit mentioned exCremcly ll|;hE cable, which will weigh less (ban 
threa hundttdwelKhi per mile In water, Is about bviug conetmcled ai the 
Electric Cable Company's works, Milwall. The heavier, and we must alio 
say the more cxpeuslvely propunioncd, ropo ts in progress of maiiunuMuro 
al mass & Elliot's for the' En|;li£h Koverumeiit, and will. It is hoped, nirila 
Etii^and with Gibraltar. In this cable all qnestloos of coti have been con- 
fi'lered at llio treasury as entirely snimrdlnale to procuring the rcry ben 
workmanship and material, — ike highest conditions of mechanical and 
electrical excellence which ll Is possible to secure by money, toll, or Inge- 
nnlur. Tbe direct route from England to Gibraltar would, for the most part. 
Da dtimtgh what in telegraphic works would be called deep water, — tbe 
■BhM bwa Brest to Flnlslerre. and so on round the const of PortDiral, at a 
•Mpantlvely short distance from land, averaging on the whole either one 
JftgMKBd ormore than one thousand fathoms. But In this calile (as sboukl 
tpmbaal (ha case with everyone that has ever licen made) the contract 
Wkfa Gbui & £lllDt la not only for its mannl^ctaro on a certain phin, bat tvr 
MdHBar^ng It successfully, The depth of water in which It will ultimately 
MUd will tbcrefbre, doublleas. rest In a great meosore with the ranimeton; 
HtokM, of counc, lo certain conditions of iho eovemmcnl, that It sbnll In 
•nk in water deep enough to keep it out of the reach of any enemy, either 
o brvak. The Intter consideration Is, ot rannc, ova at 4n %B*ft. 
Mlaceooly in n-ar lime will atwinpu be nuulM to \ttV"*>>v,»»^ 
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in wfir time, iibovo all otberB, fcs Berrlces woald be alisolnfel}' IndbpetuaMe 

Before ibe rorm, weight, atrcnfflh, nnd outer coverfng of ench portion o^ 
tlie cRhle were re<io1vDd on. Uie Board of Trade toofc llie almost pains, bj4 
HnunlHnK our chluf elevtricians. lo ascertain the kinds best mitcd tar iW 
pnrpoie and for lone endarancc under wnicr. ReBearrbea into these matnnr 
have led to the adoption of a cable of different thieknesses, Wrights, *ai^ 
Ktrennhi, aeeordinti; aa the depth of the water nnder wbicb il will be Ulfli 
Increaaei; the whole forming one continued submarine ro|ie, which, If noH 
perftict lu Ira raccbaDlcal airantrement, ie nevertheless one which boUsot 
high proApccta of nlUmale success. The core or coodoctor is, of eaaree, nf^ 
tlia same thickness and formation tbrooglioat from end loend, being formedt 
of Bsren No. 18 copper wirea. Id ail aboat ono-elghlh of an inch diantetel 
the thickest conductor that has ever yet been made. The copper strands 
this, in Bccordanee with the advice of the eleetrlojans, bare liecn very a 
fully aelected and tested for eonJaetinB power, as even the purest coppef' 
wire, from some unknown cniiso, hn« been Ibnnd lo tbt; in electlical el 
dnclioK power as mncb ns Tony percent. Its power of conducting beat alaO' 
diminishes or increases lu the same proportion with Ita electrical genBlHTO-* 
ness. Yet. thuuKh the condnctorwiih Its insulating medfuni of |raEta-pflretal> 
Is alike In diameter throutihout, the manner In which this core is protecMtjf 
or, we had better say, the ihlekness to which the outer covering Is laid tn^ 
• differs considerably. Thus, each of llie two shore ends Is made to tvtt U 
from 100 to aOO fathoms, and Ihese tbc thirty knots each way a "^ 

nassive, at tbo rate in weight of seven tons to the mile. The nexi ler^CVt 

at each end Is also of thirty knots, and will teat In from 900 ti 

water, and is for this depth a very massive cable, weighing abont Gve ttmO 
to the mile. By the subatltutlon of a finar gange of w 
three miles or ao, thla gradually tapers down lo meet the flrst deep-sol' 
length, which will be laid In from 500 to 800, or, possibly, even 1,000 ft ■ 
The length of this portion of the cable la IHO nautical mites, its weight to.* 
■Irtwo tons per mile, in water about thlrty-fbor hnndi«dwei?bt. The deepMP 
deep-sea portion — across the centre of the Bay of Biscay — extends □*«#■ 
alKJUt 280 knots, though 300 knots are being mannlictnre'l to meet ctmtttl' 
gendea in submergini;. Here the depth nverat^ alunt S,n00 iitthoms, 
equal to the very deepest parts of the cable plateau of the North 
To overcome the dlfflcnlilcs of this vast depth of wnier, the cable 1^ 
Btrcn^hened by the introdHclion of steel wire in lis outer covering, anS 
reduced to wclRh In air only twenty-six hundredweight; In water as 
thirteen. The weight of the Atlantic cable la air was oue ton, and ii 
abont flneen or sixteen hundred woitrht, per mile. 

The different; weixbts of the different parts of the cable arc, of ■ 
entirely due to the thickness of the outer spiral wires with wbieh Itiso 
The candnetor, with Its threefold Innulattoa of gutta-percha, la all 
round alike with yams of tarred hemp closely bonud in, and over 
come the outer wires of varloua pjiani: 
being as thick as. a cedar pencil, and 

cotton. The two heaviest shore enda, then, of thirty miles each, 
wfth twelve Ho. 3 gange wires, which brings its weight up to seven low 
mile, and its breaking atrain from twentj-flve to thirty tons. The secoi 
land ends are enclosed In twelve No. 5 saugo wives, of Qve tons lo the mile/ 
: anil cgasi to ahout nrti 
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The flrat deep-sea length, of aboui nine hunrtrcd nnd flrty miles, for rrom 
re to eight liuodrcii fiwhoiiia, Is covcrHl, like lUe Atlniilic cable, with 
(dtteen No. 11 |^U)>g aotiil Iran wires, weighing two tons the mile in air, 
thlrty-tliree huii<lre(lwol);bt in water, and egniil to a, Btruin of neurlf eight 
u>tis. The deepest aeu part is endu9«ti lu twelTC aleol wires of No. M KUlKe. 
wire bvinc spun round and enclosed in a separate strund of hemp, in 
, if possible, to take ofT thai dany:crDDS sprlnKincss and teadenc; to 
kink which makes all slevl-whre rope, oven when coiled, so lively, and so 
I resembling a cargo o( live «el9. The cable, the chief points of which 
we liarc thus described. Is necessarily ■ most espensive one; (br, as we have 
already stated, the government have contracted that all pana of the material 
and workmanship should be of the line«t poaaiblo kind. 

Nevenheless, In spil« of all the care (bat has been taken to secure a good 
ntpe, aod the improvonient which, with rei^ard to strength with a certain 
■mountof llghtnosH, the deep-sea portion qf this cable undoubtedly diaplaya, 
il.b alill, we are sorry to say, constructed on the old Klf-deslruc.tlve principle 
of ipirol Iron wires round a soft core, — one of the moat faulty mechanical 
unDBeinents thai could have been attempted. There is not a single engi- 
DMr oT eminence who does not condemn the principle of laying on the out- 
rids wires spirally, Instead of longltiidinally. In a line with the stmln they 
luvo to resist. Why the old arrangement is persisted in at the present day 
it is diUlcult to iu>agine, unlvss it is due to the fact tlint moei of the wire- 
rope maoufncturers have Iheir machines constructed for hiying on the wires 
qiiially, and do not care to make others which will render the completion 
of their work slower, more difficult, and less prufilatilo. Four years ago, 
when the plan of construction of the Atlantic cable was resolved on, we most 
slronifly deprecated this arrangement, and the event has so clearly jnstlliod 
wbatwa then pointod out would be the consequences, that we may be excused 
tor (laoting Ibc opinion on the present occasion: — 

" Whenever a cable la constmcted with Ejiirai wires round a soft core, any 
severe strain In paying it oot must, by stretching the oulaide wires, either 
aitenaalc or bmak the insulation of the copper conductor. This Is a simple 
fact, which those least conversant with mechanics can easily understand. 
We do not moan to say that the Atlantic cable cannot succeed, but the 
chances are very much against it; and it is certain that before It has been 
duwn twelve months It will, like moat others similarly constracled, be per- 
fectly nseleaa. If It docs answer oven temporarily, it will not be due to the 
plan un which it is made, but in spile of it." 

We shall, on anotbor occasion, Inform our readers of the chief principles 
on which the light cable before mentioned is being constmcted, and the 
proapocis which cables of that description hold out of bmng successful when 
hud. AU that we have at present to add with n^gard to the Gibraltar cable is, 
that Ibe cinitractors nndcrtake to submerge It at their own risk and expanse; 
■lut to insure proper fulfilment of this portion of their task, the government 
TBty wisely retain five per cent of the price of the whole cable (which Is 
nearly X30a,000) In their own bunds, and further compel Messrs, Class and 
Elliot to Rive security to itie amount of £aQ,OOU that the rope shall bo suc- 
(vMtUll; laid. It is proposed to submerge it In two equid ponions — ono 
rrun Gibraltar to Cape Finistotrc, and ime from FinisteiTi; to ( we liope) the 
MoUtwest coast of Ireland. It is anticipated that the whole cope will be laid 
^■r-In IBUl. — London Timni. 



AxsrAC OF eciEirrmc dibodvebt. 



lUntOVEUEirT'S is TSLEGIUrillC APPARATCS. 
Serarel Inpraimieiits in tbe oiwnUJoD of llio Uorse tftM[nph lUVS I 
eeoltj been toihpletni fti Kurloml. One hr the bn>lh*r« DfjnrymaA* fl 
dllMnns %fTh Ink, instPsd of simple indvQtalhin In (be pRpcr. lliii IT 
relief 10 the rye* of Ibe openttor. and an addlllonsi (rnonnty of tRnifl* 
Tbu la Dcroiniiliflivii b; naklng Iminonble the Imtmini'M for Iractiig. whi 
li a, HlBijile dcBlr turuini; opon itMtf ; the lei-vr, TDoied by clectridt;, bM J 
Olber fonrtlon iban to prca« the paper aj^iiM Ibe desk at divfn fnttrf 
«iid tbr (liObrPnt lenphs of lime. By a clorkwoTli mOTPnienl Ibb tlnle M 
rnha eonntmiltir a|[Bin*> nn elajitlc roiler utnralivl vilb a ful ink. wblrb la 
prDM>rve» lt« fioidiiy, «i Ibat It sufflce* to pot ■ few drop? of il B»ay Iwo 
IhriM dxjra on ibo mrfara of Ibc roller. This improTement faas been kt 
M the lioea in France and Delglam. Hr. W hcntiitoiie. of EneluTd, b««l 
fnventdd a convenient process for fnereanlne llie speei] of traTrambskni I 
tbe Mnnw Instrnment, similar to a process f*>r the iame pnrpose conn 
With the ItaJn instmiaent. A ptcpared paper I* panched with bote* ci 
ponitlnitto tbo Morra chamncn, an4 the me9iac« ihni pivpsndla plared< 
SmorhiE' metallic bund, and Is madu to take the place of an 1 
mn*mt( lisvlf. 

L. Bnulley, of Hw York. haj> patentH on imtiroTCRient In IcIeimrblDel 
*onnd, hy which be dispenses wlib the local bnticric* or the Haaae tjtta 
TlM rnniniM ind Armniura ai« placed fh tha miln titnn, tnd hy a iM 
doinlilnatlnn of mmndine-lxinrd and ovcnitran); V1r« ibo IndTsdii^ B(r 
SXpaiulcd la a clear, sharp, and perfectly intelM^lile knock, wliicti II 
ralor can follow with pcrfcci enno and ccriBlriiy. Each knock U 1c 
^hrupt, and (hero in not The clf^-tiiCiE Ilabiliiy of ruaning Ibem h 
However rapid ibe manlpnlutlous of iho operator. 



UAGXETtSU AND I 
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At tbe Atncriran Annoeintlon, IBV), Prolbiwor Bnche presented « paper 
tbc attempt, frum otMervnlion!! at Girard C-ollci^, to dctcnnine tbe tW^ct 
the moon upon the daily tnorotnentn of the mapneik ncMIo. Tbe obrtr 
tlons and calculations of European maKnelic olncrren have ehowii (I 
inch an effect Ib proilnced.' The Phlladelplila observations were dlrtiMtli 
(faiM KroinM. and the tnrteaof each gronp were ft>nnd to liiiteo whh n 
otber. anil with thu rcealis of Gcnctsl Sablno and oibcrs. Fourteen mfnn. 
irtOT tbo moon b on Ibe merMinn, the needle Is clf^bteen-bundrcdllia of 
nilnnt« WHtcrty of Its position, and nix miiiatee after tbe moim pUM'f' 
lower meridian, twenty-ibrco hnndredibs of a minute west; wtiOe ■fae 
noon-tlte and moonjiBl llio neodle is nearty ns much cast of Its pMhk 
ThOft Is klso B slight sinirle movement between two successive cnltalalKll 
ortlninoon.Jast is llicreUa dally, as well asa»emf.i)aily,lnnKritdoliil 
<>ea*n. ' Further Gxaniinnifune sliow a (rreater elTRct of the moon In stiinni 
then In winter. Moreover, it appears that the efFfect is probably gtwater 
new moon than at full, and greater when tbe moon Is nonb of the wiMl 
lD when Fonlb. Tlio elTbct when tlio moon is near tbo earth b |p«al 
10 when she 1> at a greater disianca. But It most bo remoinbotDd that 1 
M etibcts aro excoedlnglj'' tmalL 



MATUltAL PUILOaOFBT. 



OS riXISG MAGSETIC rUANTOMS. 

rimnBme "plianloin" was i^icn by M. ilo HoldaCIo die fibres which era 
i>li!uiM»l when iron-aiinm hic thiown upon > thecl of paper or > puneoF 
.iiLu ptarvd iiTi!r n mk^net. This physidit ftved lliesc imn^nM by producing 
Ml' m apoa a >bect of paper «MUed wkh smrch or pmiiantU wilh gclacitra. 

litis pnKVKs cenainly enatijes as to obtain tho etneral fonn of the phan- 
iinii; ImtaJI phjtli-uu cao soothot it lapprexao) (bD detnilH. I Ihcreforapro- 
iioc ■nutber maihod, whk'h In very slmplo, and suct'ceds pcrfbctty. The 
(■parapon which tb« phantoms are to be Bxeil fa " waxed " paper. A ahwi 
of (hi* la plai.-ed over thu poles o( Ibu magncl in qamian, and kepi In a hort- 
nualpoailion by means of asFlecupiuWl Itetwuen tije paper and the mas- 
ML TbW, piiKeeiliag in tho ostial imuiner, when the iuiajw ia tUly devol- 
Ofd, • IKM, hiick Is hi^ld Hbore il, or Iha warm lid of a crni'ilile, which ia 
I, bctsiue it ia liubter and eiuil; managed with the tongi. They 
It bM touch the paper, bnl oiilj' he bniaijht wllliin Iho dlBinnce neeeaaarr 
U fWa the wait, Aa soon Ha this happens, wliic* is easily perceived by the 
! Kppeaianfo prodopod, the tnick Is withdrawn. Meanwhile tho 
le lea acdvlty, nor the filings loije their arrange muiit, In 
VUcti poaltion the whole aolldlflea so well that the flxed image doca not at 
iUdi#er from the phaiiiomof tlio magnet in activity. PirmBncnce is thus 
tfrin Va the sort of molecnlar arrangement whii^h the Qlinga lake when ex- 
poaed to magnetic influence. Instruction can hardly fUl Co bo derived iWim 
ib« BM Of Ihcse mcani, by aid of which it will be possible to sindy the fig- 
ma mom advatilageotisly, which are, in some sense, the visible expreaalon 
at the force animnliag bodies endowed with polarity developed by lOMff- 
DcUun. — I*rofOBSOr J. NIcki«a, Siaiman't Joumai. 

ELECTEIC AMD CALOKIFIC COKDUCTION OF MCTAL3. 

Xeora. Calvert and Johnson, after nQmeroiis experiments, have arrived at 

I Aaeaedtuion that the elecnif! and colorifieronduction — powers of nmduiH- 

I ta( beM and electricity — are proportional 1o each other in alloys as well M 

, in simple raotalB; and ibat theBS inwera are cxhlliiied liy the alloys of e«p- 

[itr awl »inclnadc<nee which diffiia little from thnt of line, whatever amount 

ii" copp*r they may tontain. The rapidity wiih which the condnction of 

il.pcr is rwlui^isvcry remarltable. Thus pn re copper rondncis olcctrlclly 

-ith > AKililf represciiled by Ibu flifares 73. G. atid hcut nith one repnsenleil 

bjTIU; bnl when eight parts of copper anj alloyed with one pnrt of xfnc, 

tllecolKliictitrillty for clcctridry is icilnred to 37 .3, and for beat to a.'i.a; that 

of ftaw •kme bring for Ihe former S8.1, and tbr tho latter ?7.3, The con- 

ar of alloys of tin and bismuth is nearly tho mean of tlist of the 



ON TEE CONSERVATION OF FORCE. 

Fnni'iayi In a roccnlly pnbllshe.! volnme, entitled " Espcrimrn- 
itchei in Chemistry and Pliyslcs," lulila to his formiT expressed 
\a rvlutioa t'l die cnuHcrvaiion of fun-c,' the rutluwing nddiiioiifll 
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SInre tbe flnt publication of certain opinions respecting graTiulioai W 
I linro come to ilie knuivleilt^ of mriuiu obscnaiiuaii npiin lliem, ton 
adverse, olhin favoralilc: tlicae have giren mc no rcuoii to rhantca my M 
hkhIu or Tiewiog ilie tuhject; liut tome uf tliuiu tniilui mo tbiuk Uiat 1 h» 
noEitMed the mailer fflUi Buffltliml predHioii. Tlio word "fbroe" ia nodi 
ilood by many to mean ilmply " the tcnilcncy or a Uxly to pais ttaa M 
plan to another." whk-h li equiialent, I inppose, to Iha phrase " —-'—■- 
fbrce." Tbose who wi reslntin Its nnxning niusc have ronnd mf atKHBW 
vcty oliwnre. Wliitt 1 mean l>y the word " force," is the taiat at > pbyiie 
■i-lion; tlie flonrcc or souncs of all possible cbiuigci unoogst (be panid 
or luatcrials of tbo uoivcrfe. 

It Kcms to mc tbiit the klcnt of the comwrTHtion of force is absolMely 1 
depeii<l(>ni of any notion we inaj form of tiie nomrc of force or its varietk 
aaJ in as snre, and may be an Dmily held in the mltid. u if ire, imtfil i 
being rcry ignorant, nnderatooil pcrlfai'ljy ever; poml abonl the ckOHi 
force and the varied etfecia it can pluduce. There may be peribctly diMini 
and Mparelo cansea of what are called Hiemicol actions, or electrii-al aedaa 
or graTltatiDg actions, constituting so many forces; bat if the " conserrallt 
of tbrcn" Is a good and true prlaciple. ca<li of these forces mml be atJiie 
lo it: Done can vary in its alisolute amonnt; each must be dclliilw at ■ 
times, whether fVir a particle, or for all the particlcB in the ni^verM; and d 
■am also of the three forces must be equally unchunKcable. Or, there sq 
be liul one cnoae fbr Ihese three seta of actions, and in place of ikree lbNI| 
ire may really have bni one, convertible in its mauittsiaiions; then ih* ptti 
portions between one set of actions and another, as the chemical and Uie cM^ 
trieal, may become very variable, so as to be utterly Inconsistent wilb tlieid^ 
of the cODservation of two separate Tones, — the electrical and ibe ctkeMigij^ 
— but perl^tly consistent with ihe conservation of ■ force being tlin oo^ 

It Is peritectly true that wo cannot always trace a force by its aAiOnb 
though we admit its conservaiiou. Oxygen and hyiiro^n may 
mixed tbr yean without showing any signs of chemical activity; they 
be made at any given Instuil lo exhibit active lesnlts, and then aaSDi 
new state, in which again they upprar ai passive bodies. Kow, Ihoiij[li 
cannot clearly explain what the chemical force is doiit;;, that is lo wy, <rl 
we Its efihcta during the three periods before, at, and after the actlva 
nation, and only by rery vague assnmptlon can approach I 
^a of Its lESpectivo states, yet we do not suppose ilie croalion oT a 
portion of tone for the active moment of time, or tbo less believe thai 
Ibrccs belonging to the oaygen and hydro^n exist uncbangcd ia 
■mount at all these periods, though varying in their results. A part may 
the active moment be thrown oif as mechanical Ibrce, a part as radlaoi ~ 
a part disposed of we know not how ; bat believing, by the piinciplo of 
MrvMlon, that it Is not incrciual or (testroyod. our ihoughie are lUrecleit n 
search out wliat, at all and every period, It Li doing, and bow it is to l>e rccofc- 
niied and measured. A problem, founded on the physical tmth of Damn^ 
is slateil, and, being stated, is on the way to its solution. 

Those who admit Ihe possibilily or the commoD oiigin or all physlol 

Ibne, anil also acknowledi^ the principle of conservation, apply that jirind- 

ple to Ibo inra luial of tlie tonv. Though (he iimounl of mechanical Ibmi 

uing lialntnal lan;nuuc lor convenience' salie) may remain uucban^I 

'~ ' ' »ra Vonn tlma,ye»iit»Ba.iatodi*oo MM— gf 
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[vo ei)DaI Iiicbutic bodies, ic Kppciin To be Inst, thry Unil it in tho fnnn ar 
Utbi ; uiU vltdher ttity ailmit ihst hcM to tm a coulinool mcrlmninl acvlon, 
— lU ii miHl pmbiMc, — or aHnme lame oiIiet idea, u that orelertriHIv, or 
*nlufi of a hEBt-Auiil. still Ihey lioid to the prini-iple of coqserration, liy lul- 
mlnlng that the mm of force, that it, of the "raiuo of a<1ion," it tlu> »1D0 
vhatcrer character Iho effects OESume. Wilh them the conrenDiilit; of beat, 
clwtricitT, magnetitm, cheini™! actioo, aiul motion, is a familiar tlion^hl; 
ndtbercan I pcrreiTe anrrcawHi why they ibonld bo led to cxduilc, d priai, 
the cause of gravitation ftotn aBtociatioa with tlie canse of thcK other pbo- 
Tirimma rwpertiTely. All that lli<? are limited by in their raiioiu invesli- 
j.iiioiLi. whatever dire^oai they may take, it the neceulty of making no 
i-'iimplioD directly contradictory of the conservaifon of force applied to tho 
-Lim of all the IbnKS concerned, and to endeuror to ditrorcr tho diffumnl 
liirecfionft in which the various parti of the total force haro been exerted. 

Those who admit Hparnie Ibrces inter-uncbuigeable, have to show that 
mrh of these forcrs it geparately tuhject to the prindple of TOnaorratiiiu. 
ir -.narilalioD he aurh a teparato foree, and yet its power in the artion of two 
puticlet be Bupposed to be diniinisbcd fourfbld. by doaltilns the ditlance, 
■nrrfy tome new action, having tnie gravitation chanioter, and that alone, 
'"iiiTht lo appear; for how else can the totality of the fbrce remain nnchan^d? 
Ill ileflne the force " as a timple attiactive force exerted between any Iwo or 
uil the parll>-lc< of matter, with a ttren^h varying inversely at the square ut 
the dlttatlce," it not to answer tho qneslion; nor docs il Indicate, or even 
ofaumc. whal are the other complementary rcsiills which oixur, oi allow tho 
fnpposition that sach an necessary: it is simply, aa It appears to me, to dai)f 
Ifat coiwervation of force. 

At to the gravitating fbrce, I Co Dot pmnmo to say that I have the lean 
Ide* of what occun In two particlei when their power of mnlualtyapproncb- 
ticesch other is changed by their being placed at dllTvrent diatiuices: l>at I 
ban k stmng conviction, ttiningh the inBncnce on my mind of the docirlna 
tf tmaemilton, that there is a change; and that tho phenomena rua)liii]{ 
fenk tta ehange will probalily appear tome day at the result of ranftU 
MNarch. [f it he said that " 'l were to consider ton cnrionaly to consider 
Ml|" tbeu 1 mast distent: to reftain to consider would be to isnoro the prin- 
tljtUft IhB rantervalioti of force, and 10 stop Ihe inqoiry whii'hit anggwla; 
VkWMa, lo admit the pniper toi^ieal Ibrce of Ihe principle in our hyjiolheMia 
Md OMubtoratioiu, and to permit lit guidance In a caiiiiout jot coniagcoua 
tMm of iiivettigaijon, may give ns power to enlarge the genuralMoa we 
AMdy possess in respect of heat, molion, electricity, magnciisai, etc., lo 
■wciale fnaviiy with them, anil, perhaps, enable us lo know whelher iho 
BMmlW ftreeof graviraiioQ (and olher attiaetions) Is inlemalorcxlcnial, u 
n«p«en the altnwteil iKxliet. 

o Ihe dellniilOD of the gravitating power at " a tim- 
is farco exened Iwtween any two or all (ho paniilc* or tnaascs of 
sr M eve*T sensible distance, hnt «-iIh a itrmglli varying Inversely aa Ih« 
■ Of ihe distance, " t oii^tit, perhaps, to sup[>oto ibere are matiy who 
t thit a* a imc and sulllrlent de«cription of tlie IViree, and who, Iheie- 
~B i«1ath>n to it, deny (ho principle of conservation. If lioth are 00- 
,and are Ihnnicbt to bci-onsistcnl with each niher, Il cannot Ite dillieult 
to aM wonit which shall make "varying strength" atul " eoiuervatfoD " 
n merely uppllea 
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nobuTicrio pmn^ss; tin that p&nlric* <u 

wonls each other wiih a powci varying inrenicly u the ^gnitrv iif ihf ■ 

tance is b tralli; bul Ilic dcHnition has nol tbu meMilnc; »^<f «tu) I nl ' ' 

tu ii the prclenre of knowlBliro which Ihe diBnitioii seu np when li 

lo iksi-ribe, noI the psniiil efitets of Ibc force, but the nBtnre of the Rira ■ ' 

TUB CORRELATION ASD BOMOGENESIB OF FHYSICAI. POBCES. 
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Tho foirowinir anirle, wHtlen br L'ALbe MoEpio, t 
(q Ihc Lonilon PlMuynqjftie XtH-t; — 

Alt the lorcrs of natunr — molton, heu, light, clectririty, mii^Mlnii, 
rb«mlril eltlDlty — have Intimate relatiom or rorrelntions wjlh «icb other. 
Theiw fbrrei on!»!ndcr each other; ab (hat, one belna t^trn, W(^ t«ii. hr pM- 
tbig It Into aciloD, proilure all tbe olhen. This irctieniiun or homnevnnli 
of the nrions force* by each other takes plaee In dcflnltc pmponlont. or 
aceonllfiic to the lair of 6x«l equivalents ; bd that the qontrtlly of anf one 
of thCM forma expcixled In the act of mnerallnic another fbrre Is alira^ 
repraoefited by a correipondlri); quantity of tbe force eni^enilcml. Thus, fhr 
example, If, (o create a inecbanlcal force, we expend, wltboat )im>, the 
quondtT of heat nucemary to ralite a kllozramme of nator one degvee of 
beat, the mechanical force produced will be capable of miilng, In a second 
Of Om», 437 kllo^mmefl to ibe bdslit of a meieri and rrclpronllf , If, M 
prodnce one dejrroe of best, we expend the force capable of railing ■ mncc 
fn bHtCht, (n one Mscond, a welfihl of 4CT kilogrammes, the quantity of beil 
engendered will he that necessary lo cnmrniinicttle, and Hill ntfflce to « 
■aanlcate lo a liter of water one dofcree of teniperaiiue. U. do Boiiiiiiol_ _ 
mochltie admirably demontlmles thli fUudamental prtnclple, which wfll I 
neelvo In full development when scienee shall hare become able to def 
•od acruralely delarmlno the mechanical, thermal, photaecnlc, cteMlie^ n 
netle. and syneriiln eqiilvnlcntB B9 clearly and arenraicly as it b 
at ducrmlninj; the cliemlvnl eqnlvalenti of rarioos simple and cOinpc 
inlntances. 

Bul this is not all. In making onoiher slcp In advance, wo hare m 
Hilled, ai a certain proposition, thai the feneration or homo^neofi M 
Tiiriotu tOTnt of nntare la accomplished by a real tranBrbrmatloa oT 01 
Into anolher; »o that, for example, henl. under (tivon comlilloni, tt Ir 
formed Into a motl%-e power, into lluhl, electricity, magnolism, ai 
•tnnll)': or, railicr, becomes motive power, lifciht, elettrlcily, mnj; 
chemical affinity. The boantlfal experiment of Famlay, complKtd ■ 
ftalty dCTCloped by Foucault, of a cube eabmltied to rapid motion bi ~ " 
but when this motion suddenly slopped. Is Iho safllcicnl and certafti d 
nntiun of the tranaformBtion uf the quantity of motion Into the qn 
of boat — a transformation regnlnted by the principle of equtvalmli.'' 1 
lenmh we arrive at the theory or metaphysical reason of ihCM tndBi 
nhition* of The homoRvncsls. of Ibese mutual cennnilons oi 
always olmyinjt tho laws of equivalents. Our profbuml convlrtloB H, fl 
Mr. OrovD and H. Soitaln are perfn-lly correct when they onert 
nature there arc only two ihlnRs, matter and moifon; matter nw 
forms, and snlimltted to the law of Dtiivcrful attrarllmi; motion 
prmed on matler, which cannot augtnenx e' 
•nm of U» odlro rbr<«B, Kliii-h niny he tiuKwrtMift 



Vi~'- : lIU ii|ion 1 da^crrooETpe pjnte. rnnnlTi);part oT A 

^' ' Indeis tnlvanoBisnritnilitKffuct's aotalUc tlicr- 

I'. .iiMieowlf and sioiiilianeoiuly iti'wl'"^'*! obomimt 

^;i: ■ . ' ii iliB pkn, an cli-ciric cmreut la Ihu ptlvanoincier, 

ui (111- U"i>"iiunu)ivr unil ihennumuttr. ttc. M a-contrciB aiiJ tirlkiiig 

m.i. iiirii:, iliHl niiikli>n>i<»» of crealWo powar. U iti aiwUineU. soltiy, flral by 
uliriLoTiUirv pramiDn, compoHinl of carbon, hydrojteii, ullro)^n. aait asaimi- 
L.[i>D luinprnl piinciples, ihi^a by atmiMplivric ajr tutroduccd by respiration- 
I ii>: vital (ibFtiomonon, par «jMiUnMV> ia tAe combut^lion of carbon and 
■iilrOKen by tha oxygen of ibo ntinoapberc ~ a camluiation wUlch, It »Ii- 
unt 10 Q*, ll elliDined up in a llrtE Jlsoneagement, In a Orsl rautlon, In a 
;,r-i climladon. Now, olwcrvo 10 whai lhi« fltst moi [on gives birtb: a vory 
i:i 'iiw hunt, whicb inuliitaiDB oar wliolo body, even In winter, at a temiwr- 
liim' uf nlinHy-clchl tiegnei Fabrtnbdt; an electric or norroua ciureiM, of 
^ Uii-li U. Kalniholu ba» uitabllslied Ibe exlsccnre nnd iDeuiiured ihevcJDrJty; 
uic rircuJiiiion Of tbc blcHHl in the ealire tyatem of iinerieB and veins; ft 
mcbrinli-Fil turn Entlii'kint to transport the entire botly whicb, upon un 
Kiir.11.1', wpiiitia too pounds, with a velocity of aeveral yank per second; 
OtT' iiui-i'iiliir ibrre exercised by the various origan n, wlilcb malic of an §cliva 
.,,.r, ...... ,.t ihi. ■trenircst nnimols in creation; ijjomlcal HiBnity, uniler k ' 

/ii tvnt fomia, witji l||a T«ry complex series of combinslloiw an>li 
':i-. aeslmllKlkins anil secretions, etc. i eridontlr. ibis is not only 
■ ■<.i of phyflcnl ronija. It ii oliio their honio;;%neitis, tbeir muloal 
I . Lull. tb£ir idenilty in auaa and also in nature, etc. 

NEW COSmf AL FOKCE. 

Jacohi. of St. roleTtburg, well known lo lUo sclcmiflc world for hb fine 
n tcatrtica on ll|;ht and tnaKnelimn, has recently thrown out some temork- 
I'li- iileaa on the necessity of IntroduchlK ^'o calcalaiions of tbepUncui^, 
■TL-m a new fon-o, besides tn^i'ilatlon. namely, injaelioa. Tlie nuaicn>u« 
;.i Li>.-ijcsl appliaulmi of the remarkable force, clectro-DiiiKncUsm, lio says, 
[..I' e nitbtjr puBliud out of tii^t iho vaat importance of tiio discovery In a 
{iun4y si'tcitinc point of view, and observes ibat he hos no scruple la 
pIuinK it tiy llio aide of );ravllation as a force In ceicsllal mccliaillcit. Hers 
An a few of tlio most inleliipblc links in his chain of rcu>oninK: Al] bodloa 
air tnatineiic to a greater or less degree; Iho eanb )s a vust mnsnoi, and 1^ 
:- iinubilcss ibc same <rilU other planets and their tieleltllcs, and even with 
::<■ run himself. Kpw It i« a Roncrul law, and also a fnet proved by every- 
■■••y expcrliMKre, tbal when two bodiea, both permeated by mnpietlc t^rreals, 
nippoach or recede from each other, tbeir approach or their recession Rene- 
lam eonlrav currentt of intlaction. And It J> tlietc currents of Induction, 
Htk their cOBBecntive and pcniirbativo attracllona or repulbions, lliat he 
a Introduce hito the explanation of tbe phenomena of celestial 
■MchanJe*. 

UiFLORKCE OF LIGHT IK GRAVITATION. 

Tlie ftiltowlnjE Is an alutract of an essay on the above subject, by Dr. Wm. 
1^ of Miacogcu Coaniy, Gcoririar — 

nvAa^ii Is ou action of GOuUguoaft aVonnot mnxwi. 
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Imprewilble by ItghL 9. Tbitt the veliKit]' of motion oC these Ktom« lovalri 
eMb oibcr Is a mcnauro of the force or in*''l<r' 3. That the cclodty of 
Ihue movinit atomit Id equni to IhB vetodly of It^ht. 

It Ii rurtlicr oixutil iliul thi? Ibrnt of grovilj' mukus nnelcs and !iirfiiix!< on 
the earth, colndijing with those of light fVom theaaa; and that, like IlKht,)! 
fa modiHed by the denaltr and mitiiBes of matter through which It pa*>». 
The Dieiin iltrcction of the aolnr force on tbo earth matt be lowurl that 
point which would Indlcnce the plncc of it» mean weight. Thii miul be at 
Ibe centre of juration, i>ln<x Ihat It the polni at nhk-h, if all ihe mnHn- mn 
{vllvcleil, It would revolve with Ihe aame vclocitf. Act-ording (o Mr. F.iiei. 
the dl^CnnCD of ihe centre of gyrallon IVum the centre of mollon, lu a tnlid 
(phere revolrlng about one of Its diameters as an axis. Is fbund by roiilll- 
pljrini; in mdtus Inio .B-ISS decimal. I'he eartb'a radiu» be1n>; StiSA nillct. 
when mullipllod bv .ea^i gives SSOa miles, aa Ihe distance of the conlre of 
gynuton In the earth from the renire of molkm. 

All tlw matter of ihe aanb'a sarttece lying wiihin the pnrallela St" W 
north and south of the equator, has Ita gravity diminished li)' llie action of 
tlla aUD, and Increased beyond them to the poles. RnmmcrG, in hit 
Astronomy, ehnp. xrii. 70, esllmates the an^le of dlmiaiiihed gnfttf U 
eanh's surfa™ prortiir>eil hy solnr action at WP. 

If Ibe wliole BurTnni of the earth Is represented by nnlty. then Ihatcni 
emitraeed between the parsllels of 23" 87' M" will be repn-ii 
itedintl. ThPie nurTapw are In tbe ratio of Rpherna of mailer, tlie r«liitir* 
mMNM at which are as 1 to Stt decimal, nnd tlio diamelets of which are M 
I to ,611 docimDi. The above masses nre in the ratio of Iho relative dt^nilllM 
of the sun and earth; and the diameters are In the ratio of redlna lo tM 
distance from the I'cntre of gymtlon lo the eartb'a centre. These 
also represent the relative velocity of the extremes of dcraitip<M«d wiM 
Uglit, the numlwr of red nnrtiilatlons In an inch belnit ^76-10, while that irf 
the violet nndnlntions Is .*l7-7) In an Inch. Coosldertni; Hie earth as a ipbl' 
mid, they also represent Ihf velocity of the earth's rotation at Iho eqttaM 
and at Ihe parallels at &l° -W, or the alra«a of the talur font m Ikr eatOti 

'The planets arc supposed to be collecttons of atoms of m 
Tb* fmtx of their gravity lownrd cnch other, nnd consequently lo Ihe 
ought to be known by the velocity of their atomic motion townid each olhtn 
Hence, rtwV ditliKim from ihe sua oa^l lo bt iniyrarly projiortiomil to 
Umailin. Tbe following shorter process of Kepler's Third Law glvo 
Inverse ratio of velociticf, which squared gives the (llstance of tlie 
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III Blot'H Astronomy the density of Morrnry, reanlting (Vom the iliumEter 
and moss there glveD.ia 3.097; tiutln the anthor rrom whom Olmsted coploa, 
h Is put down u 1.12. Laplaeo is between them. 

It baa been ahowa that the eqoare roots of the diEtances of the planets ara 
laiereely proportional to their velocitf of revolution. Hence, the nearer % 
planet approaches the eun, Its velocity is more and more iuvreused. At tha 
iliiTBHeo uf one mile, tberelbre, from the Eun, the velocity of the eartb'a rero- 
hillon aronnd It ironld be nineteen miles per second, multiplied by the eqoare 
iDul o( iMan37a miles, which equals 19 X 9744 = ia'jl3G miloa per second, 
which II •-■erj/ Hearly the estiBialed reJorilj/ of liyhi. The aloms of lerrcstrial mat- 
l«r, therefore, if placed at the surfitce of the sun, would bare a motion equal 
ri) ihB velocity or sohir light. 

If the resistance of atoms of matter retards the velocity of light and modi- 
ill's Ibe foraj of Bravity, the amount of Euch rernrdiilion oiiKht to he in 
lomo ratio with the aumbfr of atams, or mosses of the plnneU. It is (bund 
dial tha sixth roots of the masses represent this relardadon. The limes of 
roiution of the planets, thereforo, should bo in the nilio of the squoro roots 
of the cube roots, that ie, the Eixlh roots of the mimses. 
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GROWTH OF A CEYSTAL. 

Mr.NeTll Story Maskelyne, in a paperrQadhy himtotheEoyol Instltntion, 
" On the Insifiiit hitherto obtained into the naiuro of the Crystal Molecule by 
the InBtmraentalilj of Llnht," in conrlanion, says: — 

In every case tbo growth of a cijstid Is an iuexplicable thinn;, %a lanf, «a 

ynenHearar to Irate lu caaae to powers lesidtng tn, SiTtA con&mal >a, <2Ba 

12» 
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moloculw. A ciratsl, like ■ planr, t» devcJopcd in ft m<idiiin>i aad H Iht 
plitnt own the spcdiU pocaliaritlea of Its ludli'tilunl fonn, nocwUhMMdltf ■ 
tile KemlnglT pi'rfbct lYHolom of Ica tpijKih. to specliil dn-umaMDm In ih« 
soil, (he air, The tTGatbcr, during: (hnt yruwih ; ana in gcnt^ral sImlUritr b* ' 
Olber pjiinu of Its kin J, lo the organic laws (but rootrul Ibc coDilllIoiuDf IH 
Ipccica ; eo musl ilie cry slal be considered as the rtAnll at muijr coupcnuine 
influences, including thow of the foreign eonsllluenw of ilie molht-r Itqukl. 
tbosc of lempFmtare nnil other pbjslcai conditions, and involvlni: (bi- prin- 
ciple that tho moleoDles, wbctlier those deposited, or tboae about to Iwwmo 
so, nlTeet oranjaffBcloii by— and that W confliderable di»wnn» — ihe •Kbits 
of Ibo formed and farming crystal matter. 

It iToDld be lu useless lo expert ID explain the ijrowth of a crrsul without 
»otno such view as this, as to endeavor to aceonnt for thn growtb otouiwonl 
tono of a ptirtk'nlor plant by the development of a single leaf. 



CURIOfS NUMEnifAL RELATI0K3. 

o lUo London J. 






I 



Col, Jumoa, R. E., In a com manf cation 
out tbe Ibllowlnj; rnrlons relations of numli 

Tlie leni;lh of a nolar yenr Is 36-^.34'3 days. Tho lenKlb of a dCKrvf^ of 
lODKilndD at the equator, taken tmm the printed Gcodeliml Tables of tlM 
Drillsh Ordnance Snrvey, Is 305,234 fcol; so that If tbe ienph of a ilcfpee at 
Ibe equator is divided by Tho number of dxys in the year. It will Rive XfiOO 
tbM, or, more cxuetly, lK)ti.977 feet, which wonid ei^e the foot within om 
tbousandlli part of an inch, a quantity which cannot be seen. 

A^aln, the lenKlb of a degree oflBtllade at the central point of the Ilrltith 
IsUfldl I) 363,34J tfot, and the lenuTh of a deiiroe of latilnde. meiixiiml on 
IbBt ptrallcl, dIvlUed b/ the number of days In The year, gives exactly l.OvO 
feet. 

Tb«re is no connection between the number of days la a year and the 
nnmbcr of Kiel In a doKTco oriuiJiiidc or longitude; but aTteralnpso oTarcw 
thousand years, the srlenliflc traveller from New Zealiind may pay lu llM ■ 
same eompllineiit wlilch some of our sclenTiOc travellers ai 
Etcypllnlis, and attribute To srientiHc rcHnemeat that whii:li la almpijr % J 
curious accidental n);reement in tbe nuubera. 

DYNAUIC8 OF GASES. 

The followinii la an ahslrnct at a pnper presented lo the Briti<>h AssodaliM 
"On the Dynamicnl Theory of Gases," by Professor C. Maxwell. 
nOBluns of the cspantlon of jfases by heal, and their compn 
prMSure, have been explained by Joule, ClnuEsens, Herepatb, ote^ bjdl 
tbeoiy nf their particles being In a state of rapid raoUon, the velocity di 
tag on the tempemture. These panicles must tiot only strike *, ' 
■Idea of Ibe vessel, lint against each other, and tho cnlcalatioli of t 
motions Is therefore rompUcatoI. The author has estabilElied the ft 
iMUllai— 1. The velocities of the partldee arenol unifonu, but vary, 
they dfltlnic iVorai the mean value by n luw well known in the " hh 
least squares." 2, Two different sets of lutrtlclos will dlsiriliute tb^i n 
Ilei, so ibnt ibeir virti ciiir will be equal ; and this leads to the cbemloU li 
thnl the equivalents of Isaacs arc proponlonal to their specific KniltlM 
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ilManiv tntTrlM liy a piirtirl* between consecntiie eolli»ionB la ntioat 
(IT^inn "'' >^'> ioeb. the mean Tdorily bolne nliunt l,iW5 feel per Becood; 
■nd ilirrrt'i>r<; each partide mnkes 8,077,900,0110 coltlnlons per Second. 4. 
Till' ln»« of the lUOtasiDn of ttaai*, u tBUililinhad Ly Prafi'Bflor Gralium, Jr., 
uv itcdund IVoai tbls tlieocy, luid [be alwolulc rate of diffusion thraDicli an 
opmlit); ran be calculated. Tbe autiior Inleuds lo apply liia tnnlberoalicol 
moltuid* lo the cxplanatiaa on this bjpotbcsis of tlic prDpa(riitlon of sound, 
and enpects aomfi llicbt on Ihe myBlorioui question of llio abtolute Domba 
of Buclt panlulei in a giveu mau. 

COLOR-B LINDITESS. 

If thnt I* one fnflmillr or defwt of those five Bcnees «itb wbrch wc nm 
ijii.-i of lu lilcat which moro than any oilier allmcu Bympalliy and clalma ' 

:jipa«k)nale consideration, It is bllndnera, — an Inability to know whst la 
' tutinil in fonn or in color, (o appreclale llKbt, or torecoKiilio and compni- 
I >i'l ibc rnryjnK fenlunM of onr follow-Tncn, — a porpetaol durknc«B In Ihe 
:m,ui of a world of llftbi, — aiotal citcinnion front ibe reodiesi, pleaiantal, 
:i.l mnal arallablo meanK of aci|airing ideas. 

And yet who would suppose ibat there exiatj, and in lolemhly rommon, * 
, AMlo) blinilneu, which bas hardly been described as a defect for more than 
tilfacentijry.andof which It may be Bn!d, even now, [hat most of those who 

Itaffer IVnin ll are not only thcniBclvea if^nonint of tho n^ct, but ihoac al<ont 
MNm can liardly be induced to iHjIleTD ll. Tbe unhnppy rIctimB of this par- 
tU blindncM (which Is real and phyalCHl, not moral) are at Brest pains tn 
learttlncwhM la them are minute distinrtious of tint, ailboatch to tbe nvl of 
rii.- world Ihey ore itilTerences of color of the moil marlted kind, and, alter 
iT, [hcv only obtain the criHllt of unusual stupidity o"" '■arcleo Inanenlion, 
■ ■• iTwanI for Ihi'ir exertions and In sympnihy for their Tisnal ileltcl. Wo 
iltide to a porullarlty of vision whiih Aral anraclcd notice in the eoseoT 
tIic celeljmtcil propoundcr of tho ntomic theory in clieTnistry, tbe bite Dr. 
iMlion. of Unn rheitter, who, on cndeurorlni; to llnil some olijuci lo compare 
::i ivilor with his scarlet robe of doctor of laws, when at CainbrldKe, roald 
ti,t<m noihint; which better agreed with it than the foiioKo of tbe atUneent 
iitcs, and who, 10 match his drih coat, — foronr learned doctor wn* of the 
iMH'ieiy of Friends, — micht possibly hare Beli'ctedcrimsonconlinuBtioiu.M 
ikc qaiciMt and nearest match Ihe pattern-booii of his ullor exhibited. 

Aivexplnnalloh of Ibis curious defect will he north lli<iiinin(t to, Ibe mora 
SUM one of our most eminent phllusophers, Sir John Hcncbul, has reeontlr 
rni'te a fi-w remarks on the subject, directing allentlon at ihe same tlmo to 
'trli.T Utile known bat not nnlmponant phenomGua of color, which tMir 
D|ion and help to explain it. ■ 

ll Is known that white lleht consists of Ihe admixture of colored rays IB 
rertaln pniporllons, and Ihai llie beauiiful prismatic colors seen In lbs rain- 
tow are produced by tho ditTcrenl deerce In which Ihe varlnns rays of color 
mt bent when passinK from one transparent substance Into anolhot of 
4i<ft<rBnl dcioily. Thus, when « small ftroup of color-rays, rorming a iliiKto 
pcnrll or besm of white Bunlitihi, passes Into and through the ntmoaphwa 
daring a partial slinwcr, and faiU on a drop of rain, ll in first bent aslda on 
mierlns ilie ilrop, then reOected IVam ibo inside surfuce ul the hack of the 
drop, anil uJilmircIv emervm in an opposite dlreetton \o \ta (it\U\%t& cnfc. 
Darfaff :liav chaFiin-', buwever, althoui^ti all Ihe ioVj(-tny» (i>Wiv\\wS C(» 
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irhllo penctl hnve h«en bent, esrb has hnen bent at ■ diffbrnt «n|>!«v — 
red most, "nd ihe bloc lonsl. When, Ihcrefore. ihej" come ont of Ule dl 
the red nja sra luite K^piu-tilol nutn ihe bloc, uid vben the bean ick 
iu dHtlnallon, liie vurluus colors enter Ihe eye Beparntely, fortnin^ a. Ilni 
Tarloutlj colored IIkIiI. i1>u ugiper pnri red anil Ibe lowrr port blue, inn 
of k mere point of white ll^i, ax tbe rar would ha«e appeared tfinioD bd 
It enlBTcd the drop. The ejo oalunill/ reten each pan of tlie nf lo 
place tVura whence ft appears to come, and thus, wllh a number of dt 
fUlins and the sun not ohimrcd, a mlnbow 
a Bamber of roncentrfc circular lines o( culo 

tha tnaenaOBl riolct. nod ibe Inlcnncdiate one* we i-cipcctivtly oanie orvagq 
jollow, green, blue, and indigo. 
. It bai alK> boeii found, by careful experiment, Uiat Ibe«e are noi all pM 
eoloni, most of (hem beln^ mlxlores of lome Ifw thai are feally primltiM 
■nil pnrp, and necmHBiily brioiii; to solar light. It fs these, mixed to dot 
proportion, which make np ordinary while llttht, which Is tbo only kind ae«a 
when tbe ann'it rays hBTc noi undertone ihii lort ofdecompoiition, or ttpai 
imrlon Into elements. The actual primitive colors are generally mppoatd to' 

bu arl»n as to how liiusi 
to each other In their ]io» 
matten, for which wo mn 
who Mvf ■mdioci the subj 
In a gCDPnil way ll n rn 
llwt three parts of red. 



h theoretlcul as well as practical 
reqiilre to be mixed, what proportion they bear 
■r of imprcBsins iho human eye, and many olbar 
1 refer to Ur. Field, Mr. Oweu Jones, and vtbea^ 
ct and applied It. 

iiid ronventent to rememlwr, or rather to«wi 
9 pftr!« Of yellow, and oiffht piirw of blite,1 



ir white, ami. therefore, that tbe pencil of while liuht contalna i 
nysofred.Hvoof yellow, am) cli;bt of blue. To prodiim Ihe iKb»r pr lawa 
COtori, we must mix red wiib a iitiio yellow (o fiirm omnge; ydlow wi 
•ome blue to form Kreen; much blue wiib a liiilo red lo U>rm tmUifo, and 
Htlh) blue with »ome red to fbrm violet. In pcrlbrmlnji exprrhnenii on ed 
It li convenient, Innlead of a drop of water, lo sulistlluTO n prism oTnlBn 
dscompming Ihe rays of light. We may that pnxtuce ni will a connak 
Image, called a prinauHc ^tfetram, which, when thrown on a wall, ia ■ tn 
b«u»i of colored lijihts, having all tbo tints ofihe rninlmw In the sane ordi 
LeoklnK at this Imntce. (ha red is ai the lop and the violet at the bottoi 
and It may b« asked, How does the red gei amon^tsl the liliie to form *M 
If the red rays nrolient up to tbe top of the spectrum? The answer li, til 
A qnantlly of wbiio liehl not dccompoacd, and a part of nil ibe eolor^ 

■h all parts of tbe iptTirum, Uowcvcr coreniliy II Is Bhalicred, hut that 
many more rod rays get lo iho to[>, so many moi;o of (ho yellow M ll 
Bilddte, and so many more blue to where that color appears mo« bdBta 
tlut fticao are seen nearly pure, whilst where the ltd and yellow or yMt 
Mul bluo mix they produce distinct kinds of color, and where the Mtw m< 
n f» faint, and some of those twi rays fall that do not leaeb Ibo n 
pan of Hie spcclmm, the violet Is prodoced. In point of fact, then<rt)T«|i 
Hie color* of Ibe spectrum, as seen, are mixthres of pare color* widi will 
" ■ " while all but red aro mixtnreg of other pure colore wlib some reit ■ 

10 yellow, as well as white. Primitivo and pure colon', therefore, ar< n 
obtained in (he spectrum, and a question hog arisen as lo which rvalkf d 

lelo l<e called pine; Dr. Vonnff upholding nmen Hjfaiosl yellow, and ata 
t TCgardlnit vtolet oi ptimltlTe, and blue a wlxcO. cotor- 
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the KAoltg of thi* theory woald Jmd ua tirthct than ii necesanry for tlie 
piupoM WR hsTG now In view, 

Wc kLw Hnil philosopher noW-B-ilnvB calmlj' ilisonasloi; a queiilion whicb 
min-t jHfliiilc lonsidered «ttled very kma ago, uainelj', wIikiLbt bluu Mid 
' ' lliiw tOjCviIivr Kailj make gnxii. 

1 1 is of iHi BW furilic oitiM to Uft up hit eyes wiih aatonulimuui at any otut 
' '^^ so iniHuic an lo quuslion so generally adiniiteJ a Btuement. In rain 
• :•, be piiiul in hit pitraira. in whii-h hia grecna have l*en ac:taa)1y bo frv- 

II L-.1. The awicl pbotoIojpHt at on™ puts himJown, by liilonnlns liiin that 
'. unows little ornoihing of the real iiaieof ibci-a»t: Ids (the aniit's) col- 

- iiraiv7ifi'(v,OThiiiciiurniorcor le«coiaplcto<taTkneii6i whereas in natare 

I'lilor r]iii»iion \a to Ik dociilpd \iy putiUee I'olont, or luu» in wliiih oU Iha 

i_l:i uscit ia at one kind. The meaning of this will be heat niulemood by 

■i fxaiuple: Whcin a ray oT while Uj^t hlta on a green leaf, pun of llw 

I < i> aliwrlKuJ anil pajt reHerteil, and the object is ihcicroic only seen will) 
:.' jHtrt TliBt li tcdei-lcit. That whieh ia absorliod ronBiBla of Homeaf i^itt 
:lie cnlor-rayi, and the reiutling reflected 1i;;lit In notliing moifi than % 
tiit\:ut«ul* whAt rcnialuii iifter Ihis pairlnl abBOrption. Tlic jirecn we ato 
•iHBiDits of Iho Ofijdnal white liKhC deprirod of a portion of it* rays. Itll 
□ol a pute Bud bImoIuio grem, hut only a rrsiilual Kroup or I'olonid raya, aoil 
ItiDi! in w far llic greon mlor is iiryiiltvr. or coniiulB of rayt not nltsofbcd. 
(l u Iben'l'on! jiarlini diirA-nsu, and not absolule light. If, however, on Ibo 
«iber hand, a ray of white li^hi is paiuud ihruD;;h a intoBpaivnt laedltna 
if. f., Bonie ehcmli'ol sail) wUidi lia« the piupcriy of entin-ly uhioiiiing all 
lialoa*ornioi«of the rolur-nys, nod tio pan of tbo remainder, then all Iba 
lifdil tliu [laasei thruiviA this meiiiiun Is ofllie one color, or a niix.luro uftha 
-I'-i-ml colon that poisi and If sueh light U thrown on Awhitt pound, ItM 
. Li.'i-ied color will be patitisr, and noi noeativc, and in Utr purer as well u 

'jhier than llie color obtained in the otlierway. It lias lieea Ibnnd bf 
.X'lini exiicriinent thai when posllivc blue, Ihua ohiaincd, Is thrown OO 
lJ(>>iilT* yellow, the it»ultin;{ r?fle«icd color benra no re^mbUuice lo ({Teeii. 
Sir JohQ HerselHsl considers that whether gteen in a primitive color — in 
oihcT wonU, whether we really have tlucc or four primitive colon — icmaltu 
yn an npcn question. 

It mu nct-'euary to explain these i 
nr<^rrinK <« Ihc sultject Of lids paper, namely, C 
II hIiubUI also be clearly understood that the p 
londiiion of vinion have not. nccesjurily, any n 
■lie cy«, as an optica instmnieDt, which may bo stroii)i 
or >lHin-«iehled, quite independently of It. Color-tilii 
way inlctftn with the ordinary requirements of yislon, im 
DoaUeal reason to imo^tie lliat it con gel worse by ucijleel, or admit or anj 
luprovmnenl by ednralion or treatment. 

Aaaamlna that persons of onliuary vinion see throe simple colon, red, 
yelknr, and blue, and tltat all the rest of the colors are mixtnn» of Iheae 
with each oilier and with while lie]]^ let na try to pleturo lo ourselTei what 
niMi be tlie visual condition of a person who Is unable lo recoi^uiie cen^n 
lays; andai ilflppcanlliat Ibereis but one kind of rolor-bllndneas known, 
we will UBUrne ibal the prison is nnalilo lo rcco;,-niie those rays of white 
liuht which niiwlsl of ]mre red and nolhiiiK else. Li other wonb, let tu 
ioi«fiJg»ic ibu HiDHUiuiu of a person btiud so tax out} u b<>i^ nd b 



I about color before diiedly 
blindness lo certain color rays, 
raons subject lo Ibis peculiar 
cchanical or aptli'al defect In 
It weak, lon^-slghtcd 



s then tlio 
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^AU rjiibk ohjerts (^iih^r n?nert ibf- vrnit ktnd i>r ll^ht m thu •rM^b fl 
iMi,l|iem, absorbing pan and rellpi linj the ri-si, orelut ihr 
inne color-ravs tlmn otlii'rii, and n.'Mi'i'E onl^ a nvjpuirv Tint, mule np ol 
^nlxtnre of sll the roJor-raVB not Btworbccl. To a wlor-Mi " 
_._)xed light, t>ic profeeiU (Vom Hip sun, is pmhally whlw, a 
tariiiK perflm vislan; Rir, an wo ham' exiHalnwl nimijy. poshtW M 
feDov {the color-raj-s when nid it eicluitoJ) dii not miike eiwMi.I 
•bMors of tbo red ray i» likrly ta proiture only a illght i1a>k«iitn|- d 
flo tkT,tben,i1wn>ia nn illlTbirnni. But how nt net ll bf wlih npu4 to < 
Bearing In minil what hn£ h»«oiiai<l jibora, ll id evident that in wKhflr 
tha red rays tVom the spiMnrum, wo mtttet all the n>tnre. The orange ti 
loni^erred atid yellow, but darkrnixl yollow; tbeyellowli 
qnlH di«tinet, the bine pnnr, and the lnilig;o and vEnlci no lonijVT red ■ 
bine, but bloc mini^ud with more or kst of darkncra, the vlulet bdng fl 
Aaritmt, BE roDlalning lca«t lilne In proportion to mt. wttita Ihe Mdfi 
ludf, thon^h not iwrn asarolor. fa not atKOlaldybfiu'k.lnaiiniiitll wM 
oTUie »i>octninil» faintly colomi wiili tlie ftw mix*fl nyiorhlueai 
Ud whlto that (ucape fttini their propttr plaec. Tb« red llien Mi 
noR at a gray neutral tint, the oranm a din^ yAlkiw, thu indies s d 
lBdlp>, Mid Iho violet a siikly, dlHismable tint of palo blue, d 
•Werahty with liUck and jrniy- 

Hcxi,letn*TukeitiGcaiienr on fntelllcent pemon nflbetert with »«lo^hnn# 
ntn, tntt wlio )» mit yvi avmro of iho t»vi. Hu lint liven uiurlit frvm i^ilW 
bood Ant ceittkln obadtv, lomc dnrker nnd xnmo brl^hier, Imt nil of nraltal 
tlill, •nd not mdly prusonlini; to him rolor It nil, arc to In railed by nrwM 
nMiM,— Hairici, crimson, pale red. dnrk red, bright n>d, dark Rreen. dajfc— 
purple, brown, and othen. Wlib all thnia lie ran only aispndatP an Meal^B 
gnj; OUT nm he poailbly know that any one else «eca more ihnn hi id^^ 
Baring been mugbi the name* they are enlled by, ho retnemtuni iho'TmMJ^H 
wlib room or leas nccoracy, and tbni pane* tnusiur. There Ib a nm! dlM^I 
«nM of tint, t>ceauBO eacb of these mlort eonalnts ot mora nr iMi M^M 
yellow, and white, mlxod wltli ilio red; ami our friend i-< cnnbled ta ItvM 
alae and niimo them, moro or loaa inrrsclly, acvonlinir to fais acuMAHVflJ 
pempUon and HccurHpy of memory. i 

If we de«lre to oiporimcnt on amh n pcrnon, we mnat oak no naTiwi whU 
erer. but slroply pinto before him a number of »imitar objects dlffiMtlM 
toloreil. Tuklntt, for esamplo, akelns of colored wools, let us aelect a MW 
plele aoriea of shaded of tint, from red, thrmistb jollow and nwn to ilUllC 
BDd ft<|ae«l him to arrant.'o tbcm aa well aa he bi able, plnclnj; th« dnltOT 
■hades llrtl, and palline iJiobb linta lOBether Ihnt ore moat like each 
It Ib cBriona then to watch the proRTeas of the arrangement. la « 
lately tried by tbo writer of ibia articio, tbo rolor-hllnd pereon Dmt tL 
aside at once a particular abode of pale green aa nndonbted white, and tl 
»o*eral dark blae*, dark reds, dnrk greens, and Ifrown*, w 
as block. Tbo yelloire and pure blnca were placed eorroMly, ni hr H 
was roncerned, by nrmngliiK acTerui shades In oidcr of hri);htilM«,=-M 
the order was yery dinbrent from that which another pcn>n!i wouM > " 
•virctcd. The greens were (rronped, some with yollown, and some with U 

The colon In thi» expcrimenl were all nccstWe ami Impure ; but wo m_. 
•bo obtain MimethInK like the aume result with paalilve color, tnnsRinM 
^tbeaUor polariwd light through ptiUM oT mVeii. U » «*e of idt* kiri 
OataOed Ity Sir J. Jlutdiel, tha only coton v 
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tpBla plnki and Kreens vere rotP>''de(l mi rloLfly while, flne pink as 
pile lilne, Mill crlmum si bine; while red, rmldy pink, and Ijrldi rod 
oil yellows, nnd Quo pink lilue, uith muesli yeUavi, Oatk ihiidiu of 
nd. Idoe, or tirown ware coosidered an luurely dark, no color ticiug recog- 

.n/.«l. 

Tlio acroant oT Dr. DB|ton's omi pucqliiiTliy of risfon, by htmsetf, offen 
< 'i-iidernbla JDierBsi. He snyt, opraklug of flowers: "With respect to 
• '■'•n Ibntwprewliile, yellow, or ([teen, I readily asacntod to tlio approprJKte 
. :ia; blue, purple, pink, and crliDHin oppearvd rothor leas diitllnKidBhable, 
' iriit, Bprordlng to my lde4, nil rel^mble lo blue. I have often ceriouly 
- lii-d a person wbothcr a flower was bine or pink, but waa gentirally con- 
I !■ rcil lo bo In j«gt." Ho Bona "n further lo say, as the result of hlg 
-. f'Henif : " IM. In the iiolar apcotmm ttiree colors appcnr, — yellow, bim, 
ml purple. Tlio two fomv make a (onirniti; Ihc two Intler seem lodithr 
: ">Tv In ilTKfw than in kind. Sd. Pink ai^iears by daylinlit to be sky-blnB 
.. l.iile faded 1 by candle-light It aeHunies an omnee or yellowlah appcaronca, 
' Irkb fomu a UronK conlraU to liluo. 3d, Crimson appcnts muddy bine 
' 1 dajr, and cHuuod woollen yam Is much the same as dark bine. -tlh. Bed 
:'i<l Hcarlat have a mora tIWiJ and flamlntc appenranco by randle-liithi tban 
' ilaylight" (owing, probably, to the quaniiiy of voUow tight ihrown apov 
in.™). 
I A* aiMcUoiea ronrenilafc ihls curious defect oT eolor-vlslon, we may quota 

•ho tlM foUoning; "All crimsonB npptur to me (Dr, Dalion) to he clileflf 
ttl dark blue, but many of them have a strong Hn^ of dark brown. 1 hava 
Men ■pttdmeua of irim&nn rlfirr! and mud which were very nearly alika. 
CdiPMin has B Kt^TO ■ppcaninco, iKJlng; the reverac of OTCry showy or 
qiltnilhl color." Again : " The color of a florid complexion appears to me 
Mat of a dill!, opnqui', blnvklth blue npon a while ground. Dilate blacic 
hik npon white paper girea a color mncb resemblinR that of a florid roub 
pinion. It liM no rosomblnnce to tho color of blood." We have a detailed 
■cconnt of lite case of a yontij; Swiaa who did not perceive any great dllhr- 
eMB lietween the color of tho leaf and that of the ripe fruit of the cherry, 
md who ronfnnndod ibu color of a cea-greon paper wllh the scarlet of a 
tiband plarvd clo»a lo It. The flower of the rose seemed lo him iritetilsh 
blniD, nml the neli-sirBy color of quicklime lljrhc green. On a very i-areAil 
eDmpSTisoii of pohiriicd h;:1il by (he same ludirldual. tho blue, whilo, ami 
jgUow weMaeencorrei'Ily, tint ili« purple, lilac, and brown were coiifonilded 
Willi nd and bine. Tlicro wus In this case a remarkable dltferencB iiotlGad 
ho nnturo and qunntlly of llfiht employed; and ■> Iha lad 
a temarkahly favoniblu uxampte of Iha defect, the foilowin); mfiotu 
•gilKilmcnt was tried. A human head was painted, and shown to the eolor^ 
Wad penion, tho hair and oyEbrowi tietaz white, the flesh brownli^h. the lips 
and cheeks grv^n. When asked whiit he tlinuKhl of thh head, Ilia repir 
mu, that It appcanx) aatand. hut ihnt tlie buir wuh covered wllh B I>early 
■alilto rap, and llio carnation of the cheelts was that of a perton heatsd byk 
kiittc walk. 

Thei* i" an Interestini; acconnt fn the Fft.'to«op*>Wi) Tmnanctftmt for 189» 
' i< t)33), which wnll lliiuirnloa the Ideas entertained by penunis in thin Fon- 
. luito wllh rettard to their own atato. The autlior, Mr, W. Pole, a welU 
iKiwu civil CDElneor, thus described his com; "I was nbooi oiiihi yean 
otii, whiui the misfakinr of n ptero of red cloth fbr & itTOcn\tirt Xwm^wi'fc* 
■me pra-ttliarity in uiy ideas of colof, nnA aa \ et<i*~«|i|k 
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tontiniiod errors of a jimilur kind led mj friends to «n*l 

WW dvltei'tlTe ; bat [ myself could nol romprehend tlila, iiulstlDg ihal I mh . 

colore clenrfT enougb, and only mlatuok tlielr name*. 

" t *ru sTtlcIcd to a clv[l engineer, and had to go througb many jrarf 
pncdce In mahlng dranings of ihe kind conncclnl with Ibia proftsion. 
These are frequently colored, and t recollocl often bcini; oMiged u> n/ili, In 
eopylnea drmring, what colors IohkLi touse; lint these dlfflculli™ leR nn 
permanent Imprceelon, nnd Qp lo b matura n^ I had no inepicion that my 
Villon ye«M dlficrenc fi'om that of oilier people. I rVrqnenlly made miirakn. 
and noticed many clrcamsiances In regard (o eolort which temporarily fa- 
plexed me. I reeoHeel. in paniculur. having W0Ddere4 why ihe bcontifMI 
i«M light of «unset on the Alps, which threw my fVicnd* Into nptw?, 
■eemed all a delusion lo xoe. I ellll, however, adhered to my flnt oplnlnn, 
that I was only at foiilt In rcffaid to the names of colors, and not ai to the 
Mm of Ihem; and this upiiiloa wa« strengthened by observing thai tb( 
penons who were attempting (o point out my mistakeo often dlfpBied 
among themselves as to what certain hues of color onght to be called." Mr. 
Pole adds that he was nearly thirty ycara of age when a (jtaflng hlnnder 
obliged hira lo iBvestigale his cose closely, and led to the conclaslou that he 
was really color-blind. 

All colorblind persona do not ^ectn to make exactly the same mtslaks. 
or see colon In the snme wny ; and there arc, no doabl, many minor deAvti 
In appreciating, rcmemhcrin<;, or comparing colon which are suHlr'imilr 
common, and which may ho superadded to the true dcftct, — ihai of iho 
optic being insensible to the stimulus of pare red light. It has been ostcivil 
by Dr. Wilson, the author of an elaborate work on tlie mbject, (hat as Ian' 
m proportion as one person in every eighteen is color-blind in some mnrknl 
d^ree, and that one In every ndy-fivs confounds red with pven. Onalnly 
the namber Is large, for every inqairy brings oat several cases; bnt, nt Sir 
John Herachel remorlis, were the average anything like this. It seems incon- 
eelrable that tbe eiclHionce of the defect sbiiuld nol be one of vulgar noto- 
riety, or that It should strike almost ail uncdncated persons, when luld of It, 
Bi something approaching lo absurdity. Ho abo remarks, lhal If one 
soldier oni of every flfty-flve were unable to distinguish a scarlci coat froni 
gteen grass, the result would involve grave inconvcnienixs, thai mu^t hare 
■ttracttd notice. Perhaps tbe Rict ihal a difference of tint Is mrugniied, 
althoogh the eye of the color-blind person does not appreciate any dilttr- 
eneo of color, when red, f^tven, and other colon are compared logelhnr, and 
that every one Is educated to coil certain things by certain names, wlielhir 
be tindcntands the tme meaning of the name or not, may help in explsta 
botb Iho slownesa of the defective sight lo discover its own peculiarity, and 
tba tiawllilngness of the person of ordinary vision to admit that bis iieigU- 
bar really dot* not see as red what he au^nws lo call red. 

Tbeie Is, however, another consideration that this curious snbjecl lends to. 
It Is known that out of every 10,000 rays issuing ttom Ihe sdd, nnd pene- 
trating space at ihe cniculutisl rale of aW.OOO miles in each second of Ume. 
II one-tilth part is altogether lost and alworbed In passing Ihnnifb tbr 
never renches Ihe outerenvelop of the human eye. Il it 
■Uo known that of tbe rays that proceed from the aun, some pruilncc lUht, 

ime a peculiar kind of chemical ariic 
ygiy f phoiogniphy are due. Of Ili«o, only the lii-hl rays am n 
*> 4r I'm eye, altliouKh the oOtim m eciWUAi ^'iiwsMtO 
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inHrTuijt Mtif and nLrrrinj; on iha lm«liiM» of the worUL Wbo can loll 
wbetlicr. In Bililillun lo tUe ray* or c ilunxl IlKbt Ltiac tOEctbcr r»rm a beam 
of while liBbl, foiir-finiiB of wblch only pa«)i ihruDKli ihe iitmo9|ihcrc, ilicro 
ni*7 iiut baro emanaled f^utn tlie Bun vtber nif s oltottDthcr aliaorlied and 
loii; or lrhi;tbcr, Id cniuriiit; llie liumsn eyo, or lum;; rucetTHl on tlio retina 
at the bark of iho eye, or mndo seiuiililD by the ojitlc nervo, ibeni maf not 
liavc iMwn losaCB and abjorplfons BiiHic[pnt to sbui out from ns, wbo enjoy 
whol wo call perfect vision, booio olher sources of Informuilon? How, in a 
word, do no who tm clearly only tbroo or fonr colors, and Ihdir varloui 
romliiDBlioiu, loitciberwlthihoir combinod whliD llffht, — howdo we know 
that tu beiiiKs otborwbe organised, the hvat or cbomicol rays, or others 
wo OTD not awars of, may nut j^lre distinct optical itnpnaslona? We may 
meet ODO pvrson wboao stHiee of hearing [■ stilHclenlly acule to enable blm 
lu hear plainl)- the shrill nl^bt-ciy of the bal, oflcn lotolly Inaudible, while 
his friend and dally uimpanioD rannot perhaps OietiticiiUb the noise of tha 
gnusboppui* or the croaking of fro^t^, and yet noithcrof Ihoo diSiirs suf- 
fielentlj Item the getittraliiy of mankind to attract attention, and both may 
paM throni-b life williouE finding out tlielr dlfferanaa In organliatlon, or 
knowing Ibat the sunse of heorin); of either ie peculiar. So nndoubledly It 
it with li|;lit. There may be aomo endowed with victual powers curaordl- 
narily acme, teeing clearly what is generally alto^tbcr invlalble; and this 
may have rcflTence to light gencmlly, or to any of (he varloaa pons of 
which a complete sunbeam In mmpoted. Such persons may liabllually sm 
what ruw others erer see, and yot be altogslher unaware of tbctr powers, as 
the real of the world would be of their own deflclBncy. 

The ensi' of the celor-blind person Is the coni-crse. He see*, it Is true, no 
icrei^n in IIh? Helds. or on Iho trees; no shade of pink mantling In the conn- 
teuancc. no brllUiint scarlet in tlie K«ranlnln nowcr; but slUl he lalhs of 
these IhinjT' ■» if bo saw Ihem, and ht Mieva he doa ta Ihtm, until by a long 
pnK-etxi of invustl^tlon ho finds out that the idea ho receives tVom them is 
very dlffen^iit firom that received by bis ftllows. He often, however, live* 
on ftir j-ears, and many have pcrlalnly lived out their lives, without goessing 
at (heir deficiency. 

Theao niaolts of pbvalcal dcfiicis of certiiln kinds remalninji totally nn- 
ktHiwn. cither 10 Ihu suiijecl of them or bin frloml,". even when all are cdn- 
iwitd and intelllitent, am rertaiiily very cutioin; bnt it will rendlly be seen 
(hat thpy are Inevitable In Ibo present development of our facnltlot. In 
aliDoat overyihinj;, whether moral or intollectual. we measure oar fellows by 
iiii own ftnndard. lie whose facnllk'S are powvrr\il. and whose Intellect li 
i. .It. lookn over the clninl Ihai hovers over lower imlurea, and wonders Why 
. r. too, will not fvv iriitli iwi-i rl>:)it as he sees tbcm. Those, on tlie oilier 

III. I. who dwell below, iinumu [lie iiilf:u of error and Ihe trammels of pro- 
, Inlellcctuatly loftier, sees donrly 
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if iHtlor-bl indues, It should be mentioned 
■I'l eoDc bns been recorded In which this deftaei extends to any 
■ .lie re.1. There seeins no issson for .hi«, and possibly, tf they 
>r. casM might be I'ound in which Ihe Insensibility of tb« opilc 
ri n« 10 Iho blue Instead of Ihe red ray,— Iho least, instead of 
iiiRlble part oftbe beam of light. It would also be well worth 
■■■ who liaro any reason lo suppose that they enjoy a au^cKtot^VI 
mbraetiuA experiment tbe «xMttt at «veAi 'aw»A. 
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povois, and loBm wliellmr Ihey rpfcr to nn opliml appreclatiDn of tli* d 
cnl or hoiu rnyi, or ebow any inotliDcallon of tbe Eolar ipudram liy onlv 
mcnt or oihcrwtiie. 

Lully, it would ho well, when children show an nnDsnia difflrolly li 
■lalbinR colon, lorrr.by some such i;k peri mcnts as Ihone herv relateil, whMkd ■ 
any defect of nilor-bliudnesB exists or doi. It woniu cUiuiy tw Dodc^mbli 
tbat Bucb cblldcen na have this delect should wnste time in teaming nwonix 
pltohmentsorprofeaFlona which they moBlalwayBbBaniible to practise. They, 
IhclT pHrents, Hnd icacliera may thus be saved eome of that 'diHipp^nHnelll 
wbl«hla always experienced when preeomcd tastes and inlenls areeullirkHd 
or forced contrary Id the naluraJ powers of the indivldpiil. It mustcluirly b« 
hopeless to endeavor to obtain good taste in colors, when most of tlie colon 
tbernwlves are not seen at all. or are so reco(ml£ed as to present appearancei 
BltOKGtber different fVom those seen by the real of the world. 

THE CHAMELEONS cnANllE OF COLOE. 

intomldt, Vrollk, ascertained the fkct of (IM 
I color of these animals; and b' 
there was a constant saccessloD, or OBcUlation, of color*. ] 
:r, bis countryman, Van der Uoorcn, exocntcd tbo plan of R_ 
duanK in five different plates the ehanKca of color he oliservod. TboM (bof 1 
that the fundamental color of the animal pcTSlals nader nil tbo vMiadM I 
Wblch may take place In piuis. Bo observes that tbe median UnC, f^MtlA 1 
chin downwards, Is always of one yellow tint. In his opinion the chMflM^'l 
color are due to a pigment unUemealb the skin. This idea w 
Uilne-Ed wards, who hod two chameleons wlih different shades of « 
one pr^sentine violet-spots on its flonksi the oi 
■hade. He observed tbat the chnn^o of color was qnlle In 
animal's sweltlnK himself out or not. On removinif a strip of al 
dead animal, and placlaK it nnder a microscope, he observed that tfao di 
onlor was beneath the luhcrcles, and that In ibete spots the yellow cdoc w 
masked, bat not replaced; it still existed, allhon^lh the violet upOM tl 
It randemd It invisible. Two pl^ionts therefore are possessed t/f d 
chameleon: one, the yellow pi;;^cnt. boinK liistrilmied over the ant* ' 
tbe other, llie violet piKmont, bein); disirihuied undemoaib the ronaer, m 
only becoming visible nnder certain circumstances, sucli a 
of l%ht. Hilne-Ed wards found that, on slimuUitin£ the yellow « 
^eobol or adds, they became vitrei; on stimulating the violet apos tl 
booame yellow. 

And thus, alYer many centuries of easy l^ble and n^lleraled a 
tbe more arduous but more n^Ufnl methods of exact sHence gained ike In 
to the whole mystery. Out only tbe key. Milne-Edwards had exphUnod ll 
yellow and black hues, but bad not explained the others. Tbat *r 
n» Fn>r. Bmecke, of Vienna. He lias succeeded to the satisfaction «tm 
adence; but as It would require mniv technical knowledge lo uud 
mphinatioti than can be ospectcd of the ordinuiy reader, and woold )• 
to a lenKth bej-ond our limits, we will merely mid, that h' 
that the cbamelcun has bis own colors, and does not Iwrrow them A 
mundinK objects; if he sometimes shows more i 
not Ibat, like a negro maiden lilnsbing, tbe emotioiu of hi 
r ibU the ray* of UkM Bi 
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It WG sbuU hear no mora scoailali about 

CHKOMElDOSt.'OrE. 

TToder this name a new rorm of kulfldoEcopo hai reecntiT' been bronsht 
out in Enttland, Tlis objecta viewed, insicnd or being bits of mlorod gUn, 
en?., nre pitKrIres or Uo^s Bilk or various colorn, arraiigeil on « aplndlo, cmpo- 
blf of tieinK druwn in and ont, nnd ralnled, go oa M mske tndIe?E< cbanjceB. 
Th(^ ttlert Is tety prclty, and, lu nny fi);uru can ba roproduced and kept sta- 
tionBi7, llic inatninicnt is likely lo be or use lo doeiipiers for miuiuractuiDd 
goods, aa well lu rorming u pleaalug optlcul toy, 

THE DEBUSSCOPE. 
Tbls luiine bM been elven to a recem French Invention, wbfcli conslsli of 
two •UrOTOtl pbiles, highly polished and of greiil rcHpciivo pomir, placed 
logetbvr in a frame-wark of cardboard or wood, at an an^le of uevonc; 
dcflnwa. On being placed before a Bmull pli^taro, a design of any kind, no 
natter bow niu<^, or wlictber good or twd, the dcbasscope will reflect the 
ponlon Initnedlalcly under the eye, on all eldcs, farming the moat bcaaHAil 
dealpwiancl, by being BlDwlymoval over iho plciura, will form new desiinij 
Id uj exicql The iiinirument ^tbs tUo ieiign in such a manner ibot it 
t*ii be made stoUonary nt pleti»are, until copied. It In, therefore, on inoi- 
teuutlble treo^tuc to dninKhtemon and olhcm. Setting aside the ntility or 
Ibc itebnsscopv altoi^elher, it can bo made tlir mcuna of ftraliH cation In the 
dnwInK-room, and, douhilLtitr, will soon asaQmo its proper place along with 
Ba Dilcn>»:ope and alercoiu.'Opei aa u soorce of omusemeDt. 

LOSS OF LIGBT BY GLA83 SHADES. 
A corresponicnt (W. Kinp) of tlic London Journal of Ora-ligtiHng gire* 
Ac fbl loving labtc, tnado up fyom a iwjricti of experiments, of the amount oT 
BtfatbMt by various sbadus: — 
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DwrlptlDQ UT ibtaa. Lnn nt Hifhl. 

Clcarslau, .... . . ID.ST per ocnt. 

Urouiid glass (Bnlire.urfncegrOQDdX - !».« " 

fiuMoih D|wl, G3.SB " 

Crouud opal. GGSS " 

Oroand opal, ornamented wllb painted \ 

fljn>rni,theflgur«luterTeninglwttwa I 7S.M " 



}y Iho use of a clear itloas shade ezelKd 

window glasa wan placed belw«n the 
IT and (iiu pliotomelvr screen, when It was found Ihnt 6.34 per 
t of llic light wuB intertcpttd, ibna ronllrmiiiB Um roaull obtained by 
mnptoynicnt of a alindc of clear glnss. The shades wero aeloctoil from a 
pains token lu obutn uo average specimen of eacll 

of coiDiivativo oxpodmetttB on Om Mnt« wflJJpM 
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ha* liwn •tao (.'vniTniiniaited (i 
T. H. Slorer, Emi., of Ikwion. I 
of Kla*a (onllnurr windoiii--p(inpp 
if bUckeiivd wire, wlilch 



lliman't Joomfll, Novnntin', tSOt^' 
ail of lamp ibndM, hanertr, t 
X by ri|;lit iii<'bc«. were fitted 

IT (one hm 



■otnrfB 



Incbea loiigK ill a dlslanw nf Ibreo ftwt from ihe gan-lrBht. The 
tag power of Ibo gu Diied wag eqimt to tbctccti ciuhIIps. «mniialn^, tif 
enlation, one huii<lrvil and iwcnty gnilni of spermscui per Iioor. Tlio retolH 
obt^ued were as fotlows : 



TWokEi.gli.bplm. 




i 


CnitiT plllCf 




i 

i 






" Dmble English," -■ind 


ow-gl™, 


i 


" Double GerouiB." I ' 


■' 


i 


"Single Ocrn«p,"i 




iV 


Dunble CermnD, gnmni] 


> . 


4 






^ 


Berluliln (Uus.), eruoa 


fl ■ 


A 




, Btouild 


> . 


mi J open portiOM o 


1» rax 


1^ 


ftoe,— minll fifrore, 




"Ormtnce.ei)loKd"wiod 


w-gl«. 


A 


"riifpi« 


" 


t 


"Rob).- " 


" 


A 


•■e™™" " 


■' 


A 




{Tjrolew) , 


tlaaUt), . . 




1" 



"TboWnn'losflofllght,'"MyaMr.Slorcr, "(loos not Bl fim Bocm le bg 
niiL-tljr apprapriate, for a tvry coiislileritltlu jiortloD of tbe light not tnili»- 
lafllcd bf a gloss «baJu mlicht be leHuirled iij,iiinBt tbo walls of the apart- 
HMHit in whieb llio lamp U burning, niiil Ibiu aid in Ibe t^raeral iltaniiliatioll 
oTtbe room. Tbo lueiuiiaij of tbtexprGsiilon l<t, h(>wi:vcr, pcrfbrllj' ctIiIchI: 
aad Ibeni can be no doul>l that [be numbers glien expretis lu tkrcumtdf M 
lbs eircnmatanceii of ibo case admit Ihe aclanl diminution in tbe amount it , 
IIkIiI falUnff, for cisniple, npon tbe pages of a book held n 
which would be occasioned by the interposillon of the shades ei 
tlw labka." 

In comnieatlni; upon thia subject, Iho tditor of Slitlman's Journal ft 
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Wt canoot (Icnbl tliat liie great losa or Il^bt proved bj the cxpcrimoDis 
ahovo eivi:ii> 1* i« be, lu {lurt al Icaai, occountucl for by thu mnviTSlgn of a 
poRlou or tlie ti;:ltt Into boat,— an cfTccl (icrlbctly in huniKiay wiib (be iLi'- 
WT of tnntrorM) vilimilnDS u applied lo o-tpLain Ibe pbGnomcntt ot pulorl- 
ulion or hi^L Oil IhiB Iboory, licul and ll|;lit are diSureiit effects prudueod 
by one and Ibo eame cauw, imd they differ physically only in tlie nipldlEj 
iti4 ■inpltiudoQribvirTJbrHtioDi. Tbeicroen tlirousb whkb tho vibmioM 
orii^bl (Lra propagated Eerrcs to diminish, flrst [ho rapidity of thu vibnttlnu 
rcquitile lo pro<lucit the moat lefranijililD rays, anil in proportion as tbe tnuia- 
pomKry or Ibe M-rccii ts dimlnlKboJ l>y any cause, iubercnt or BuperOdal, 
tbii arrest ticeoinca more aud more mmpleiu. Aa tbu more rapid clbercnl 
tibralione iiave prolwbiy tho least iuupUtudii,wu infer l>Dtnanaloig> In eoutid- 
vavcs, that as waves of luut Intensity have the greateiit amplitude, ao with 
the laminifbraaii clhcr the exlrcmo rral bos bni lillle lirillioncy. Uonce the 
loM of ligUl from polished sc^reons i> small compared with (hat ob«)r*r>d tn 
Kncusof opiUIneorrouKbened Klosa. il would be liislructlvo to CKumino 
(he spcetniiii obtained flrom a pcndl of rays under cadi of the losvi givon, 
by means of a lolpblde uf carbon prism. 

Tlie (abject of abson>tlon of light by ecreons boa long since been eutcrtilly 
ciiamlncd by Donjruor. By a pholomeiric melbod CBWotlally like Bum- 
fbrd'», Ilougtier miMUBred (bo lorn of llubt In tbe beam of a caudle coniiiured 
whb a flainbenu, aoil aleo with tbe ll^lil of I'ull-moOD, ib pueslug tlimugh 
tlxicrn ihltkncMt* ot common winUow-glasg b]iving a united tbidcttcsg of 

'JI'U milllinctres c= -BS jucb. Tbe mcoD Ion of ll)r!i[ aboivii b; Ihvw triuli 
wM at SIT: I, or over ninety-nine pur center tbo whole quajitl^. 

■Six plates of the parret mirror plate glass, bavtng ti united ihlckneu of 
I3'I'J8 milHinulrn, diminished the liiiht In tho ratio of 10 ro 3, occtsionllig a 
kw3 or nbout «crenly per ecnc of difilise daylight. A mass of very pure 
CloM.abDUitliite Inches ibick,dlrolniBhed the IlKbt only about half tbe latter 
amoant, owln:{ to Its belni; a sin;^e mans, and not cut up Into many planei. 

lie aita meainired Ihc nl>sor1tlng power of Bco-wolcr for liglil, and Iband, at 
tbe reattlu of espetinicuis made in Prance, and of obicrvallon* also in iho 
lurrid lonu, that at the depth of three huudrcd and ulevea FrFueh feel the 
li^bt (if Ihc sun would be C(|ua1 only to that of tbe fbll moon, and at the 
depth of six biindnMl aud seventy-nine Ibct would wholly disappear. He 
otinuilai the traiuparency of the air as four thousand Ave buadred and 
frrmiy-flvc times gimier than tbal of sco-waier ; and from the properties of 
t logiulthmie tnrve [which he calls gradiilaaipif), whose funrtioiia he had 
dctetminod experimentally, hu eccks to fix the outerlimltsof the atmosphere. 

ON A PBOBABLE U 

The folh)wine article is commnnlcalocl to SUliman't Joimal by Proftasor 
Oplen W. Kood, of the Troy (S. T.) UnlTersity: — 

Some lime aj^jo, while looking at a bright aky IhnniKh three plates of 
mboll-Hlass, t sow with antonisbmcnt that the Held of view was filled wlib, 
■ud Iravorsed in all dirictloni by, small bodies resembling anlnialcules. 
Tlicy wero seen on ibe blue field as yellowish spots, and always appeared 
otonntiNl lu llie direction of their motion, which was, as a general (blnp, 
lolcrohly uniform. Tbo enmo n»uli was obtained by experimenting upon 
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-half liirli, were now held before tbe <yv«,soas lo if 
blue Huht Turiom ilcKreia of conTcrEence and dlver^i^enre, wilhont tad 
Icwil alterini; Itie app(iani[i<.-c of ihe moriDK tmilieB; tl ~ 
tbaCthuIr locallt; wua in die n-llnn or In ilR immodfale nciubborlKMd. 1 
positloti near Ihe axU of TiitiDii wu Helccud, ami observed, wtiun il m 
foaiKl that those bodies in tmverstng tbi> spot ulwoyc pursued [he » 
lecllon and path, disappeuini; al the sams point; other poaillons near 4 
•xka RBve like results. 

Tlii« would seem to prccloda tbe possibiltif of the morinR bodies h 
anilnalcules swimming In the humor of tbe eje; tbe moal prubable i 
InK snpponltioD Is, tbnt tbey are blood eorpusclBS drculallng in the ceUna qj 
In Ua Immediate neighborhood. The apparent diameter of these badl4| 
when seen prqjocled on a iriiidow six Teel distant maj be abont g^ of n 
Inch, which nHTSsponds to abont j^,fg of an Inch ou the retina. *" 
kierage diameter of the blood Ktohuiea is gi^(^ of an iocb, bm tjikini 

1 fact that thoBbadows of tlie moving bodies are not well delino^ 
onilcnce may be considered prcuy xalisfaclory. 
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the circulation visible; tor these ni 

tInctnesB throuijh red, orange, yellow, Brecn, nor oven piupUi, n 
are, on Iho other hand, well shown by a certain thicknc^ of a boI 
enpro^nlphale of ainmonia. Yellow solutions, when comUncd with tMl 
blue glass or bine sohitlona, render Ibe drculatlon invisible, and it docs ao^ J 
reappear till the yellow suluttoo baa boon made so dilute as band; tt|.| 
preserve a yellow tint, and to transmit the apeclrum almost unaltered. HiI^ 1 
shows that Ihe indigo <Lnd violet rays are princi]mily concerned in the pro- \ 
(loctlMi of this appearance; but thai It cnunot he attribntcil lo HuoreEccnl 
properties In the blood di;icB is indicated by the ftict that tbe circnlotion c«a 
bo seen throu)>;h a considerable thickness of crown gloss, through an inf^islon 
of red aanilerii wood mixed with ammonia, as well as througli a solution of 
the bisnlphatu of qnlnine. 

The only explamitinn that hns occurred to mo as being probable is the 
fbllowing; the blood discs are yellow, and consequently opaque, tu a great 
extent, to tbe Indigo and violet mys; they wonld, tberefore. In paasing iKfore 
tbe retina, cast shmlowa on il; now, Ihe retina being already Blrtmgly Im- 
pressed with blue light, that purtion of it which was momentarily protected 
fitim Ibe action of this light would esperlonce the complemnnlBry senaa- 
tion, — or would see, inatcad of amoving shadow, a yellowish moving streak. 
Xbll explains, alEo, why the appearance is not seen with any distincliivsa in 
red, orange, yellow, or green light, for yellow media arc, lo a i^at extent, 
transparent to all their ruya, and therufon fail to cast shndows. These 
observations, if new, may be of some Inlerest to those enjiBsed In the study 
of the physiology of Ihi 
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:w it mi^xht be supposed that an imprcssioa n 
irily be accompanied by a menial reference to t 
■.ii, it will be seen from the following simple 
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to that the impTcasIon of itwir is not esscntiallj snggcadTe of the spe<:lal 
Ibal eurfiice on which it is rewived. 

. Lei a, short tube of bl«ok paateboani, ODB-flfth of an inch in diom- 
fised in B hold In the centre of a large sheet of iho Bamc material. 
Hold the sheet a ffcw ini-heB iwfbre the ftce of a, eecond pcraon, and betweea 
fairo nDd a hrijcht irinilow, moving it lo and tVo nntil the bright drcularaper- 
" re of the tulie is brought (iiraplly in front of one of the ejes, anppoae the 
left eye; and let him Sx Ins attention upon the sky or rlond to whit h the tube 
to directed. He will 1^1 as if the impression or image of tbo Ijole lielonga 
equally tt) both eyes, and nriil be unabie tu determine wliich of them really 
Rceivee the light. 

Exp. S. Similar results may be obtained by rolling half a sheet of letter 
plper into a tube, of about one inch in diamoter, and holding it before and a 
little in odvance of one tfye, while both are directed to a while wall some feel 
tlislanc Keeping the ricw llxcd upon the wall, there will be seen upon ita 
lurfhco a eircular image of the remote aperture of the tube. This, as we 
look intently at it, will appear as if seen equally by both eyes, occupying b 
midway position between them. If nowlheeyes be eonvci^dto some point 
■ u the end of the tube, the circular imago will appear ogunM the 
side of the tube, giving the impression that it is seen by the eye wtileh !i 
rt.niote fhnn the tube, and is, at the same time, directed towards the ontside. 
Kor the complete success uf tills experiment, tlie wall should lie only moder- 
ately bright, and but little light ahouid fall on the exterior of the tube next 
ilie nncovered eye. 

Exp. 3. Let two tubes of stiff paper, each one inch in diameter and six 
inches long, be held close to Ihe two eyes in a conrergiu^ direction so that 
the oofer ends may tonch each other. Then tiiracting the view through 
Ihcm to a while wall, at a ahort distance, the ohaerrer will sec the two tubes 
as one, with a single circular oponiog cleariy marked ont on the w^. If 
now a small ol^cct, as Iho end of the little finger, he brought near and In 
Ihmt of one of the tnlies, it will take its place wittiin this circle, and will 
■eem to be equally an object of yision to both eyes, so that the observer will 
tn wholly unable to decide before which eye It is actually placed. 

Let the observer next direct his view to a very remote ot^ect, — as tbeskj, 
— aeen tbron^h the window, still retaining the pievions adinstnient of the 
tnbes. Ho will now see two circles, continuing separate as long as he kecpa 
bia eyes lixeA on the distant snrf^e; and if the finger be held np, as before, 
tD fhuit of one of the lubes, it will appear within the circle which is in front 
or the other eye, thus causins the impression on the right eye to be appar- 
ent^ transposed to the left, and i-i'c; va-sa. 

Kxp. 4. Fasten a small disc of white pnper on a slip of black pasteboard, 
of Ibe size anitable for a stereoscope, and place this in the instrument so that 
the white spot shall be centrally in front of one of the glasses. To a pciBon 
not aware of the position of the spot, it will appear in the stereoscope as if 
equally in view to both eyes, and he will be entirely unable to decide on 
which retina its picture is impressed. Indeed, properly considered, the spot 
does not appear directly in fhint of either eye, hut is si<en at the interaectiou 
of tiic optic axes. In the medial or binocular direction between tlie two. 

het the spot be now moved tovrard the right side, but still within the range 

of the left eye, and il will seem to be iiolbre the riirhl eye rather than the 

_j|flL Sliifl it into the right compartment, but not IHr from the dividing line, 

H^gditwili appear as if seen cliielly by ilic left eye; ani,&UBi\^,>i'riw' \si\>. 
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the middle of Uie ti^hi catDptrTtnaii, ana ii will tetm m M flntw bdH^ 
ajoall}' M Iwih cyn.i 

BcRrrin)* lo tlic m^lra otmrrvi'd In the shore expeiiutcnM, wban 
t^iaet b dincil)- in mm of eiltier eye, it may be RmduJfd lliat Ibi n 
nlinal Imprmioa on cillitr fvf U nimcroiu ponied hjr »ny (iinaclauilMi 
the (pedal sar&ve imprtued; and that the fonnatiun of (be tiMmI fOI 
lion spperlaiiu ro tbai pan of ihp optical appannu neoi or wiibtn lb* \m 
whlcb bclotii^ in common to liolli eyes. 

TbcK obccrratkina Hhow moivoTer Oiat the peireired direcUoa 1* >Mt M 
(nljr imnDal lo tlie rcmral pan of die retina vbich has received no liijllt, ■• 
to that of the retiua on vrhirli Ibe wliile sjiot has been painloL Indeed, ■* 
beftnv Indicated, It ii nonnal to aeilbei, bat ia (Mt to be in IlK middle Bat 
twewtcn lh« two; that in, in iho bfnoculai dinwiiou. Ii need KWtalr j« 
■ddnd, (hat thia roncliuion la al Tariaoee with the law of vittl>lc dtltoiaqv 
maintaliMil by Bcuwiler, wliich ii>qDin!a thai the apparent direeTioDQf ■ 
ot^ect ahall In all nuca Iw nonnal to rho part of Ibe retina impieaMd. 

The ralbninre of (tip oMJei-t, in i-ertain caac* above nolived (paruoT tiJ 
audi), tooneDyechielly,BiHl that (he eye nromwliirh it it actually liiaUaakl 
■cnxuiMd nirby the direction In whkh the other oyo tweivcatbe lij^ht. i' 
ttalt dimrriun, In the raae of the left eyv, for in*(aiK^ would be dadlM 
towBRl the field of view iif the right eye, It wunlil at oni-e >u;;^t the pl«a»« 
Ibeebjert at aonicwliciro hcftirc tbnt efc; and »o, when the ohject la Mttal^ 
balbre the right eye, intt In a position (owarda the left, it would *xdM H 
Idea at an ohjoet mnnewhere before (he Ipft eye. As (be rclinal plctm* aim 
gin* no indicMlon of tlie jiarili'nlar eye hinhiehil ii rormod, bnt vnij ti 
dtttavlaiiBl eaniHomnma ronimon (n both, the object In these raaeavl 
•Mm to be vhtible i>y lioth pyes, but cbleHy by that before which tbc msfi 
tkm Jnn menftoned wnuld naturally pUcc it. 

Exp. S. Thus if we place on tbo black *lide of Iho itercoscope two vM 
dtllMng cldier in ilinpe or color, one liclbre each eye, we pcrceiro tliem IM 
hi the middle or Mnociilar illieiiion, each ecemtn{,'ly visitile In an equal 4 
gmtobothcyea, liieonc lieingaccn thronich or npon (lie other, amndii 
to Ibe fitful atlentHin or atiginiatlon of the moment. A pletuini; nAdifta 
tkra of tbi* experimcni Is made by nslog two nneijnal while apoia on d 
Mack allde, and InlerpoBing » green or other colored glass heiwoeoosiai 
Umn and ibe lerrg. The cpot which appears colurc<l will give as iironglyfl 
[foprefeion of being seen by Inth eyes as the white one, in ainte gf 01 
klMwMgv of the posliion of the colored glass. t 

Bip. 0. To nhaerre this cfleri sarislhclority, )I I* well to make the BXpM 
meot In annpanmcnt in wliichasinglo small lamp is placed at aamediatin 
ftOTO the gpoi on which wo «land. Looking intently at the lamp, wti ttta 
Che ixmcll belbro ilie Au-e in such position as (o give ns an imtgecnmt 
Hm of llie lamp, and then move the pcndl toward Iho rii-hl nntU Ua k 
hand Imiv^e aocms lo I'oiiicido In direction and iioaition with the lamp, wUd 
■ppean to ehino througli, or lo pBrtially replace it. As we conUnoe to iM*" 
thai at tlie lamp, we have a rlcnr impreuion (hat both lamp and pandl al 
oqually visihhi to both ryes; and wltboul some consldtitiLtioD of the pnrlM 



■ffiwt Imra daerllNKl h ana of a Kriei of p 

I itliflililu la au aclmtt Iraiiffir at impmtiot 

■Bd wbteli ii* pmimmi to explain by llie hypo(hwl« n 



which 



KATURAL FIIILOSOPRT. . 158 

aiUostmcnt aiul motkinB wo an: utiublo lo <letcmiine whiub ii actiuUl}' vUible 
III ilir ri-li[ nnd wliii'h (o ihp left eye. 

Tlir' --au^c experiment nimiibcs also an inrltlentiLl illustrBrinn oT tho ptin- 
riyU- n\' (nunpiised visna] reltrsncc, bpfore alluded to. II', while Ibc aliore 
mljii^iTiiein ia uiainlHinod, »e contcniplatP llie other imasP of Ihe peneil, ait- 
notnl luinc disTonrc lo the right of ILe lunp, and endeavor lo dedde, nvm 
tlw iDFns vjiual Impression, lo wMeh eye it apperlaliii, we almoit anlktUn)^ 
refer tu Uie ri'^bt ejeaii tliat which most nearly ftunts It; although obvioiuly 
it tielotigs to the other, at will be Ibund at once on closing either eye. 

Where Ihe eyei are CKtemntly vcty aeniiitiTc, any ilrong illumination of 
fflio •■ roiuparad with Ihe other will inlcrfenj with Ihe cSbcl above described, 
hr Tercrrin^f the impression specially to the eye thus unduly excited. In aiidi 
raaei Ibe obserrmtlon ii best made, In a moderelcly lightoil room, by inter- 
IWsId); the |iencil between the eye and e. Terlical stripe on the wall. 

£jlp. 7. Rcmrring to experiment 2, In which, widi a tnlte in IVontof ona 
eye, we pereeire a bright circle on the wail in the medial direction, we may 
I'i'tain a pIvasinK illiutration or tbo point now under coiuildcTaiuni, by liring- 
iag a ilark card or book, or even tlie hand, between the uncovered eye anil 
Ihe wall. Tile iq>ot,IUBt^ of being lulcrceplcd, will appear as a pcrlbnuioa 
in tbe opnqiui ■creen. 

lien', at in llio catc of the pencil and lamp, Ibc bright eircle and the smea 
■re both oplieally refem^ to the inlcrseciion of Iho iwo lines of viow. But 
liw hmtiTKiits elivle almost or enliiely obliletBtcs the corresponding pan Ot 
the ifnm. As the fall view of the Hcrecn and its conaections ronltiiiuiUjr 
reniind as that it is in noni of Ihe uncovered eye, we arc led lo retbr Uw 
liinilnuns circle scon as coincident with a part uf li lo Ihe same eye, and 
L'luc Ki believe (hat we are looking through the screen with that eye. It is, 
li'jwever, not difliriilt, by Intently regarding llie luinltious circle, so to cotu- 
' nut the tlirre of this extraneous aug|;cstiuD as tu feel, even in tliis case, as 
L rlio ciri'le were equally in view lo both eyes. 

riiete ronslderaiions exphiin very simply the experiment of the pseiulo- 

<:iA>r<ipe ilesciibcd by Ur. Want, of Uanchester, which, like several oriboae 

..'Kive mentioned, is but on insianee oT the old obserration of Da Tind, that 

> ticn we see behind a small opaque oh}ert presentud near Ihe eyes " It t»- 

<"iiie> •! it wete transparent." In making this experiment with a labe of 

paper tupponed twiween the thumb ouU fbre-fiuger of the ielt hand, and held 

belbre the right eye, so (bat the back of the luuid may tie some Inchci In 

ailvonre of ilie lelt eye, it will be nollcod that Ihe etTcet vajios with the amount 

(if iiiii\i:-n.'ciji« of the eyes, aiid lliat the bright perToration in Ihe hand maf 

■ t«- referred to the left eye, occordinK 10 Ihe force of the acccaxiiy 

<r the imentness Willi wliiihwe dx our gaze upon the discant 

i< Ibeaxesare rvnvcrgml- 

iri. it may be imnarked that the experiments which have been 

i:i^, Tor the mo«t part, too otivioua aud famlliitr lu have nwriled 

!■ li a si-ccial notice, l)ut fbr Ihe peculiar oral in some respects new tnlerjire- 
rii>a which they have offered of many visual phenomena. Considered In 
'<<< nlallon, wuare. I think, cnlilled lo coucludo fVom them, 

>'i«i, Tlmi Ihe retinal impression of an tit^eet presenteil dlienly to either 
lie is aci-oiiipenied by the feeling of a nniied visual act, and of ilielf gives 
III' ioilleatinn of the particular eye impressed. And, 

S.-™n.l, That tborefrrenceof Ihe impression bj one eye mihcr than Ihe 
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KEW ArrUCATJOSS OF rliOTOtJEAl'B 
Sir Honr7 James, director or the Ordnnnra Snrrej of Great Biftafn.fUMf 
fbat b,T moang of iho applicntfon of photoginphy to the nMlnction of nm"" 
In IhB Ordnance Snn'ey offlco & asTing of at least ;C3S.IX)0 has been etteae 
Formerly the reduction had l*cn cffcviod by iho puniagraph, when fl 
■ccnnicy depended on tbe shlll of the operator; now, by merely flxtnC 
aiiners before a plan, it eonid bo radaird to any scale desired, by an apm 
(Ion of afow minutes' dnratlon, and with the KtentcAt oecnrocy. TlieK 
of Ibo mapa wcto ten ajid u hnlffbet to the mile, twenty-five IniilcB ID 
mile, bIx Inches to Iho mile, and one Int'b to tbc mile. Uaps eonU II 
I«l1iic«d IVotn the turpi scale to all the umallcr ones by photosrapby, e 
to the sole of one inch to the mile. Bora U won found that pholof(i«|i)^ 
WBi rattier too oecarate. The photograph thns rednccd waa found to b* N 
nach enrere'l with details, so that they still had to employ III _ 
In (he hut operation. The pliotoftraphs of the mnpi, once laketi. m U 
ttmi to a copper or xinc plate liy a new process, called " 
phy," which Is aubntnntlally as folions: Instead of prlnilnj; the nesatlTAOi 
ordliuuy priming paper, they oniploycfl irrtdnd paper, washed c«er wMi i 
ratanKcd wtulioii of Iti-rbromnto of poUsti aii<I gnm-walcr, nod expotcdt 
(he aetion ofllijbt. This rendered the bl-chromnto Insoluble in water, 
print VIS then pinred face downwnrds on a metal plate, covered witb tl 
(Cmptilc Ink. It was then n-a»hed to remove the portion not acted on I 
Ugbt, by dissolving away Iho bl.rhromatQ of potash, when Ihe prbiting HI 
Ml, of a light brovm color, In liiliographie ink. Tbia cunlil be Itwuftm 
to copper plate, ns a guide to the engraver, by placing it fan! dowBWRi 
and burning It In ; or, for zincogrnpbic purposes, by bornlshing it don d 
a line plntB and merely inking the plate with ordinary Ink. 

4j>p{faifiim tff PhoMjrophy to the Omamenlatina <f Pomlan. — A paM 
bos be«n recently jrranted In Knglnnd to John Wyard, for the prodnciltm i 
pholugraphic Images on plates of j^ass and porcelain, 
enable them to be permanently Uxoil by being burnt In with ceramic « 
Ihedetolliaf the process, which are of loo technical a character to wonai 
huertlon In this roniieetion, are madu public, and eccm to proinlae » Ur 
IBMsare of Bueeess. 

On Ok Employmnt of Photogmphy for lAe DetfrmiaaKoa of the Path a 
Titecititt of BhooHpg Stars. — Profi'SBOr J. C. lane, In a eommunleation 1 
BIDIman's Jonmal (July, 18H0), Bug};esls the employment of phologn^ 
tot llw accuroto determination of the path and velocity of a shoottof; tf"^^ 
will) aTlow to the determination of Its orbit. The general plan propOMtf 11 
adoption by Prof, L. la as fbllows: In the flm place, simplo exposure tfT 
WKbly sensitive photographic plate In a camem, at a given statkui, 1 
glr« the apparent track of a meteor as reen by the observer at thai ataw 
andapoir of such records, made in two camenui at two station*, wonld [[I 
IbB mu-k In absolute space. In tbe second place. If one of tbc two coma 
were rumisbed with a mechanism by which equidistant polnti of time «hol 
ba marked npon the track made in that camera, those points could be refm ^^ 
■"- "la re»l pntb in space, and if both catltecaa ■Hctu Vn WVc xnumer ftnlflicd 
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ID naucc iho IlrolU of prDbablo cmir. Tlie duvlce fur imtrhins time la nn 
■l>pl>'iiii<-iii of ibo rrvoltinn ^iss priim. Thus, Iramwllaicly in ftoniof thv 
iiiiii-r r^-l.io iir ilie rniaers. ■ jclnwi prism, of smalt RnKl<M<iiil sDlDdeiil arua to 
1111 ir ilr<- uiiiirD aperture, is Rindo to totalu at an nn-iitsuir mea«urnl rata 
or »o.v iwi-iiij-flrc ruYolatiotiH per necond. The prism may be replaoed by an 
•mnuic lens, or llie olijixt-gloss llseir (Day rtirolvQ ou a slightly ececntrii; 
axil. Tlie coTucqucnce will Im Chat tbo imai^ of a llxed star in any part of 
tbc Sell] of Ticw will irarerce tbe dmimtbitnce ofa dn? Ic crery tweniy-flfth of 
ft Hcand. osd the itnagu of a ahoatin); atar will combine this motion with ill 
motion of trniulation. If the photOKraphic aurftce retain a visible imprva- 
•ion of the tooped curve or tbe waved curve which will thus bo produMd, 
t)wn, Dct^evtltig for the preacut the small effiicta of optical distortion, tbo 
line drawn midway between tbe two straight or refpihuiy curvud IlllM 
bawcQ which tbe looped or waved curve (iacilla,tes, wlU represent the 
apparent nek of the tneicor, ami lUa polnta where it intersects tbe looped 
or wared mrre. If they be tranKlated alon^ this middle Hue ttirtjugh a apace 
equal Ui the optlml dlsplofement of the meteoric Imago, will show Uie 
aplMient place occupied by the meteor at points of time acpomted by the 
equal intervals of ono-flnioth of a >e<:ond. 

to the above slalemcnt I bave sapponed only a ^n^Ie cnmern, but It will 
probnhly be imposaiblc in Ihif wny to command n nuHlctent extent of tbo 
bcBVctis. A tyaiem of many caniDraa may, however, be rarmed, no arranged 
that ihvJr several optic axes ahall cross in ■ common point iifiont of ttis 
objurl-glwiacs. The object-glasses may thus be approximated aa cloiely as 
■e on dcairo, and the eoToral revolving prlams, or eccentric lensef, uwy 
have a common geared connection, and the backa of the cameraa will be 
niulily accwalble Ibr the itntowal of plates. 
The otB-urvcr, after having made the necCTsary ailjaslmenw, will b« 
'■■■MgiBA with the sole duty of watching for mcleora In llie rcs^on coveted by 
liii sfilem of cameras, and at the nppeanincc of a meteor will loucb n 
•pring, ao conirived as to caone the insiant unveiling of all the cameras of 
tkBaraKtn, and on the extinction of the inoleor will promptly replace the 
•OMn. The axpense and troahic of tbe process will be certainly grrat, hut 
■ill nut be dlspropoitionate to tbo importance of the object In view. Only 
• have a pholoj!;mpliic aurfnco that will give a vlallile trace of Ilia 
or"* path. In (be Duv of exposure to tbe ll^bt of ibe sky during lbs lioo 
« melear's visible flight, and then lacceas, as repuds the alt^nmont uf 
H ■eewiMs reconi, ivlll be nearly certain, and we should not hceitato at tbo 
Maud trouble. 

fcapoDRillable trials made upon the fixed »(an, and upon shooting atan 
^mItm, we find ourselves In possession of sufflcient photographic pow«r, 
|p !■ M« Tsaaon why an organized ayatem of o!»orviitions shonld not b* 
A modcmic degree of acriimcy In the nbioluie delcrminallon of 
, except when they make a ncur approach to the parabola, will be 
W answer nil the qneslions of interest that will be liltcly to arise, 
■ which a ItnowlcdRe of tbe orbits would have any tworing. Wtietber 
meteors, tor Instance, move tUrongh regions that woold 
y Ihcm with tliu Zodiacal light, according to tbo theory of the late 
r Olitutrd, l» u question llinl would receive an alwoluto deii'rminatlon. 
Otmooal Wctoj/mpAi nad Photoyniplik finainriii.— Indestnictllilo charcoal 
ire now produiod by cxpoclng lEetntinu aiwl tii-^Toiuate <)t 
A » ibeMdhn of light, and ibcn expoaiog ' ■- ■ --— 
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in Qlmnro softens [he pnrWcxpowsI to tbelif:bt,8o (hat when charaMd.orH 
otbi^t sulMIiinni in Itnpalpnble powiler, l« sifled over the pliui ' " 
the fofti^nnl porta of the )ilciun<. Ily tlie lamc piixviB cnatncli mayteiii 
diinil ilJrci^t Tfom the camero, or otlicrwlBo, by siriliig h metntllc azMo 9 
Ihe Keln''''^ '"' '■^^ unnmel plate, anil then benllni; In the nirnitve. 

AfpHi^lio" if Pliologroplis in camtmciioii iff Miaoinftir*. — The M 
ftppllcniian of pttulogmphy In the roDitmrtlon of mlcrumeten tUM b 
made hy Mr. Clarence Moiflt, of tbo Dnited StiLtos Abbhj Oltlm. New Tdl 
It la merely the rcilurllon of > larKC Kule at exact dimensions and dlTW 
ro • deHnite elio, Huluble for mltmscoplc Inatruinente. A scbIo of tea hi 
itlvlded Into Inchec and tenths of tut Inch ha» liecn reduced In this iMura 
ont-tmntlDtli of an inch, thiia making Its smallest dliiaiom equal to 
iwo-lbotluitdlb part of an inch iqiiHre. Tlio mtihoil b sitnpic, bmdm», 
economical. Uoreover, the micrometer has the advantBEO of p;lrliif tl 
exMI meaaDnment of the ol^ect in tVactionii of an inch, and at tbe mih ' 
dawnnllMa tbe power of the micronnipe Itself. — Siaiimn'i Joamat. 

jUnptUtion of machiiiny (o Phatographi/. — At a mectint: Of tbO A 
FbMOKniphical Society, Aag. ISW, Mr. G. H. Balicoch called nttontion N 
plan d«tl«ed by Mr, Cbarice Fouiuyne, of Cincinnati, Ohio, for 
tkm of mnehlncry to phatograpblc printing. Tbo Kencnil plun adopted « 
idran ai (b11o\vs ; — 

A nottaiivD Is fixed in a box. loftelber with a sheet of prcpMivd paper, s 
tbo liUGT exposed by Bummuic iDiitUilnery to ihe condcnacd lljitii of the kuii 
pualniC IhroUKl) tlie ncKUlive. After eacb expcware Ihe paper is imvcrwd 
nndenionth tbo tiejcNtlvc, to prcsrtit a frenh Buifitce for the EucccMllns imprcs- 
^on. TheM miitluiis, tottutber with tbat of clumping the iieini'ira inlovluH- — 
conlnet with the pnpcr at the Inatsnt of exposnrc, art) all performed by d 
vpcrator simply inrnln); a cmnk. 

Tbe mpldity of the prcK-em, as vlmeased by Mr. Babcocii, ntu si 
In at the rale of two bnnilred Impro^ions per mltiule; — Ihe pliol 
paper need Is pniijtreil by a proccst known only to 

ir this Ini-enilon Is what it la represented lo tie, it opens a Add ftir p 
lography bUherto ImpnitticaMe, In conbcqiicnee of tbe time and « 
prlmfng, ns ordinarily prai'tiBed. The illaKtrBiioiis fur a book, bnrlng allH 
exqntllte beamy and perfection ofihophntoj^ph, may bo turned (Kit,bj>lll 
OM of this machino, with a rapldliy wholly imdreamed of, either tn jt " 
prinitngorKlhuKraphy. The expetiae of eiifcrBVtnc may be (ll*peM«4 «l 
■lid the nct'stlve eonie dirwt fMm Ihe artlct's bands, drown upon a 
glacs, riutn wUfch. In Iba courw of a f^vr hours, Ihe plates for a lurj 
inay be priulcd, each oiui a pcrfort dupUcali] of the orii^iiol drawing. 

SEW METHOD OF COPYING ENGRAVIKGS. 

The London Baildfr gi-ms the followMiK rulu for tntnsfarrini; eni^'lns* 
M White paper: — PIocB lbs eniinivin«!i for a few aecontls over the vapor of 
hiding, , t>ip a slip of while paper In a weak tolatlonof slarrb, nlul, when dry. 
In a weak solution of ollorrilriol. When dry, lay a slip upon the Dn;cra*lnc, 
and pinro ihem fbr a fi-w minutes under the pnas. Tlio engraving will tbo) 
hu rcproibired In nil Its delicacy and tlnish. Tlio iodine hoa Ibe propeny Of 
Qxiutc [be lilaek pons of the Ink upon the imgmvini;, ond not oi ' 
XU« JtffWMnt <liMiovDry ts ynt IB iu lutanc j . 





IdlATL'KAL rHlLO$OPU7. 



PANORAMIC STEREOStOrra. 



\s been roccnlly lakcn out in England for a mmponnd slereoscopc, 
h general or panoramic views oT boulcvnrds, itruels, banks of rivers, 
at linea, monuments, sea viaws, etc., may bo displayed by means of ihe 
^pscluui unrolling of one or more ondioss slides or t)andn carryin;; pictures. 
Tlie distint'tive fBature of this Invention is the adaptation lo stereoscopes of 
one or more symmetrical, Indepundenl, movable, endless bands, on which nro 
right and loft band balvos, or corresponding parts of a stereoscopic pano- 
rama, or enrceasion of pictures. Tlie IbllowinK is ibc construction of the in- 
strument: The top thereof consists, as usual, of two lenses or cye-glnsscs, 
will tite iKitlom thereof Is mounted on a t>DE containing rollers, on whicli aro 
womid llio bofore-mcnlioned endlosa slides or bunds, on whleli Bra printed, 
piulFt), or otherwise appropriately atlacliMl, the views or pictures in panors- 
mir Buccesnion ; also a train of wheelworli for setting the aforesalil hands in 
mntkiD. The aforesaid bands and corresponding parts of the pictures Ihercon 
are l)rou<;ht under their respective eye-Klnssos upon a flat slaKO or plstfimn 
over wliirh the bands pass, so that, when set in motion, a panoramic slarcoe- 
mpli; view or picture Is thus obtained. The description of the instrument is 
dhc very clear, we fear, to Ibosa who are not acquainted with the effect. Wo 
tinvc, however, xeen a similar instninienc, and can assure our readers that 
v.iiihlni; can surpass the beauty and interest of a bcuntifnl stereoscopic pano- 
iiiiiiiiuoviui; l>efonj the eyes of the spectator, — P/ioiograjj/iicJVei™. 

PEKSI8TEKT ACTIVITY OF LIGBT. 

&I. Moi^no, editor of the Comwt, commimicatcs the following interesting 
fruts in relation lo the above sulgect : — 

U. Niepce St. Yiclor exiiibiled lo ns a large tin (ulw, closed hemieticaily, 
ind rendered inaccessibiD to all external agencies, except variations of tern- 
I'l-ramre. Ho opened the tube in our presence, eitposed, without unrolling it, 
II iliect of pnper prepared with tartBricadd and isolated, which he had 
' ^K'lused in the lubo nearly a year before, poured on this sheet a few drops of 
iiiinile of silver, and showed us that Ihe idtrate was almost immediately 
JriM'iiened, exactly as it would have l>ecn in a strong light. Itwas impossible 
not lo nttrilmic this instantaneous eifcct to the persistent action of the light 
■iHorlinl, a year t,ix, by the paper soalied hi tartaric add. If the experiment 
««B moie succCEsloi this time, althoujrb kept for a longer period, it was 
because of Ibe much more perfea closure of the tnlie; and that which 
haiqwned after a year would cenainly liappen after Ave or six yearB. 

A^D, M. Bnsk has eslabiislied the fbiloiving fact : Plunge a sheet of paper 
iaio a solution of a properly chosen acid, organic or inorganic, for eKampie, 
ocfilc or lortaric add; dry it; render it sensilive by the bath of nitrate of 
-liver, and dry it again; place it in contact with the drawing which it is de- 
■ i.'i-i to reproduce for a liair hour or more; then expose the paper to the sun's 
1 ''.'^, avd ancj^tjve imo^of the dra^ving wilt i>o seen, which may be Axed 
' ^ wasliing with common water. It is not even necessary that tlie exposure 
■■ilie light should take place at oncfl; the paper may be preserved for several 
.119, between two slieeta of white paper, without losing its property of 
■■ -ciopinK the latent imago under the influence of the sun's rays. What is 
'^ I 'lie difficult to explain, is, that there is no necessity of insolating or exposing 
:ii ligbt Iho origjoal jnctoiv. 
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If! 

To three l^tB, or to Ihvlr Interpretation, M TbenBitl would oppo 
fbltcnHng experiment wtiii'li he has cotniniinie&leil to the PhilnmiUhli; Si 
1st. Durint: tlio iiU;bi bo d'tiiadated a Khoci of commnn paper, by exy 
it to Ibc vapor or water fur an hour. 'Jd. He ihen dlvlileil iliv paperlMa iWd 
plni; one VB« laid aalilc for nimpanson, Ihe other w: 
In a gUu tube, to one end of whicb oxiiniaed oxygen vm, lappUed; i 
cikd of a quarter of an hour the ozone waa iliuinclly pcn-elTcat at lb« olhl 
exlmnilf; tbc paper wat ibcnwiiUdraim. 3tl. Tbia paper, lued it 
mantieraa M. Nicpt.'c's itisolaied paper, produced the same eUbcts; ihe pi 
ki^t for compudnn produced Done of tbcra. 4lli. A paper [luiled ntllh 
dilorine or nitrate of ailvcr, and then ozonized, gave, ou [lie coiitnu?. ne 
•nuUih! resnlt. 5th. Common paper, oioniicd and kept for lome linn m a 
leat tube, disengages a amoll wlilch it not that of oiono, hul that of a rerj 
dimuiUe euence. What ahell wo conclude tram iliia? addoil M. Tlicnard,— 
That the plienomena of insolalion dcw-ribed bj M, Nii;p<-e an< clii-mical 
phenomeaa, deienulned indlroctlf bj the light, which acts in iliia watta 
only aa an iulcimedialc Bj(cnl. 

The mljjert hai also been invcaligatod by M. Laborde, rho is led bj- bit 
exptiimont* to conclude that the active agent " is an cmanniioa, nut a tw^ 
tlon." 

The Ibllowini; are two of bin experimonle: 

Ut. The sensitive paper was partly covBred by glass pliito, In contact with 
it; another plate, uffjiats or ivory, wus ptaeed ncroaulhe Aral, «o as to oppoae 
the direct rsdiaiion (mm iht pan whi'h covered It, but not to the dn-nlation 
of anr vapora emanated ; when ilie box was opuned, ibo paper wok fonod 
Vrenly blackened Ihront-bont, except under tlie glass In contact wilb the 
pajiar. _ ' 

Sd. The box conl^mng the Iniiolated sheet mu left fbr four bonn IBA | 
muni place. 11. Laliorde then opened It carefaily, and, holding the 0| 
dowBwanls, genily withdnw the sheet; then, unicltlj 6 ' 
piper npon thu cork, ho iiy«loscd the box and ptaivl it in a cool ptore. * 
n was aimtn opeiieil, after twelvf liours, the «eiisitire paper i 
"---■--], notwiib standing ihu abiicncc of the inaohitcd sheet. 



SOLAR LlliHT AlTD HEAT. 

nr, after numerous olHwrrallDni, has arrived at tho n 
nlral portion of Ibe solar disc, equal to lliroc^entlia of II 
niMl lirilliunt; and Ittat the Inminoslty gnuloally dimlldl 

from the edge of ihiii spai'c to the rim of Ihe dbc- Near its ed ' " 

ja oAl half as brillianl at in the central spaee. 
11. Seerbi bat also nuale analognm disraverlea with respect to dM ■ 

bead, and flnda that the cakirilc power of the nine nearest the edge of d 

disc is only lialf that of ihc centra. 



In a r»eenl lecture on the aboTe anbject bcfbn^ the Eoyal InMJtudoO, Xi 
don, Prort'ssor Hosnic siaied: That the beating myi of fhi' solar apvet' 
rtewiljnuMtMlyHly, and ore situated neat Hw twl'inil; while at Ibe^ 
T fftiutd the most rapidly vilirating or t\n;inivai t»s»,>vi iftwufcH 
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pluilB dTCTimpoM the rartionic >ri<I of tlie lir, •sslmilate the rorboa, uid 
{i'tuff The oxygen tor ttie uw of the animal i-tcHtion. Tbo inteDnily or llie 
tlinnlral r«.v» li m™sur«l by an iiisiniiiipQi which conraiiis equal Toiumra 
iif rhliiHne unil hvdroBen, and Bimtiles Ilic ([Uantily of hydro-ohloriir odd 
' .nn«l by their comliiiuulon to Ik occurnlely wcnrtaiaed. Tlio mixed gsse* 
' < not nmihlnf in Ihn dark, and the quanllty of Bf id (omusd a directly pro- 
, orlional lulhe Iniidcnl ll^^ht. la order to Inatltutc a rampariaoii, It ii iwMa- 
. r> (II R^TTc upon a unit or niandard flune. This i> obtained by a Jet of 
'■ ifi'.Tiiuoxldu gasof known dlmriifdons. The unit amoont of chcm- 
:■. ilialeffci'lcit liyEodia floiUQ acting for one minute, at a distantw 
:■ r, Dpon Ibo mixed gate*. Ten thouBand aurh unlt» an (.itUed 
,il degreeuf light. In raeainrlng Ihe KUa'ii ai'ticin, the chemical 
, . . r iiiusi not be exposed to Ihe fall blaze of ila lieunu, or the eflbot 
' : ] '" ['ji> violent. A koowD portion of solar raji are [hcrefoie admitm] 
t' ' ii-ii L .^iiiiitl aperture, and by mcana of Silbemiann'^ hclloalara the aolBr 
:-::i„-. i. n iiivted alt day Dpon (he Bflme spot. When the effect of a given 
)-ini'>it I if ihe light U known, the effect of the whole can be i-alrnlaied. A 
rhnnllcHj <l»y sbouhl be selected nirlheu otacrvalions. In oneexperiimnt, 
nuUh on the 13ih of September, i&'S, the total action of the sun, at Ih. Urn,, 
*.](., was S.ftl degivca; and by Dh. Mm. it reached 67.(11 deinvci. The larger 
action, as the ran tisca higher, ii occasioned by the diminution of tbe eot- 
amn uf air (hroogh which its rays pass, and a eonH'qiicut lessening of Ibdr 
■t»iir[il1<<ii. Knooiag the Iftir orronlint! to which Ibis GflbFt takes plBce.tlta 
•rliiiii uf solar niya upon dllTcrcnt parts of the globe, or upon dIfTerent plan- 
ns, can l>c calculated. Thus Mercury experiences an action equal to S12S.0 
dcfTMs, while Kcptone enjoys only 0.4. Tlio differences upon the Gartll m 
iwy uriking. Tbim, at noon, at Ihe Fcrnal equinox, Melville Island has 3.9t 
IqpvDi *»lar chemical action; Haachealcr, 47.13, and Cairo, 10S.3. Chem- 
hsl anion of this kind i» gieaicr at ch^vaiions than on the sea-level. Id the 
U^UaiwIs iif Tliibel, where wheat flourishes at 13,000 and 14,000 lixt above 
A* IK», the sun's chemical action is one and a half times as great as In the 
tiUaMnt towhuid* of llindostau. It is (o bo regreiied thai at prc«eut tlure 
bnu C4uy and portable instrument for making these oUscrvatious. 



PHOTOGIUPUING COLOB. 



A short paper, by Sir John Hon 

'i.nlaihx 'ome important remarks 
■M III ;.i-l ihul the problem will o 



el, in the Lonrlon PhntograpMe Neicm, 
this subject. Sir John expresses hit 
iloy lie solved; and mentions a photo- 
•hioli grten foliage Is nnmlstuksbly 
I OB fcrcen trom the scpla tints uf other portions of the pietare. 
> <i imponani. in allempis to obtain color, that Ihe non-luminous 
t<e cnt off, which can lie done by qainine. In Ibe absence of a 
I to photography, ho reminils experimenters that they must worit 
intervcnllon of a ncgntlre; and that they ought not to expect 
L- u> bu colored, either u the oltjccts are, or with tbelr compla- 
to^^ In order to yield a colored picture by the procosa of 
c pnlnltng. The etftel of colors In the oljtct would thus he to 
llMneeailielntoatwarbeni media, which wunid leproduce the colon 
tUM aolon they won dutlvi.'d. 



; DISCOVERY. 



sen SIGXALa FOB TUE USE OF TBAVELLKBS. 

IT a pieiMi of lookine-^lu)* 1>o held in incli a po«tt1on llmt n penon il i 
diaiance can sw (omo ponlon or otiier or thu sun'a <1Ih: reilc<-uil in li, It 
usninm the appparanre of an uxixvillngly lirllllanl star of lular Mfhu At 
> i«r«nE meellng of the Roysl GpogrHphicnl Soctely, Mr. Friinci* Gulton. On 
AMcmn travoUor, dCHTltKil tn oplknl amuii^menl he bn<) derleeit, t>r whlrh 
the ilgnaller maf know wliethur bu la holdiDg the mliror &rit;hl. Tin 
BiQRilest Biie or hand helloetal can litcralli' bo carried In the imltlcnU 
pocket, 7et, by lt« mcanR, wbenevcr ths ran In fhinln::, n ilfrnal ran bt 
tuBIMDIly made that iball bo visible to tiie entire noltchborbood of any grrvti 
»pot within slti'bt. Adlataoce oftwelm miles, on ■ day of itvfntse elejiniai, 
)■ well within the power of this Utile InBtnimonE. If the flush bo rrptlcd to, 
* reitolal* cotnniunlriiiion cnn be aimed on, in wbirli the gignal* an rnrlnl 
1^ gentle niovoments of tlie hand that cause iho fl««h to be Men HDd to 
dliappear allcmntcly ; words and aenleneDi arc annmnnlfated bj a notation 
of long and ihori llHBhea, Identical widi the notation of long and shon beau 
UlK li used in Horse'« electric tcli!|;rupti. 



OS THE SEPARATION OF THE HEAT AND LIGHT OF THE StTN'S JIATS 
IN THE ETE. 
X paper hat rcrcntlj been commnnlcated to the Frenrh jliudniitf At 
SHata, by J. It. Jaiisticn. giving an account of a terio of cxpcrlmenU ur 
dertaken by him to nEevrlaln bow luri^e a portion of thu fxwf-rnys pan 
IhniUKh the contrni portloua of the eye nud niHcli the nilliia at Iliu lauA. 
Uli experiments sliow Ibnl all the mys of heat nro absorbed before tbey 
roiirh (lis retina, — tnu-Iblrdi l>y Ibu cornea, und ibc other third by the 
aqucoua buiuor. 

THE MECHANICAL THF.OKT OF HEAT. 

The Ibllowing paptr, eoinmunlwted by Mr, D. T. Clnrlt, C. F... to dip 
lAndon Bnyi'iiwr, nets forth in a popnlrtr mnnnorwhnl Is now nndcrnttwl by 
the w-callod " mccbnnlenl tliuory of hcnt." The principle nf this thcoiy oT 
beat !■, thai, Independently of the tnedlum tlirou^b wlilcb heat niny ba 
dcfeiopod into mcchanicBl action, Iba same quuntliy of beat converlnl It 
tn'Mlably reralved In tlio anine total qnnntlty of mecbanieol action, for 
ffae esaet expreesion of this relation, of counc, ntitts of meusnre are Mtab- 
Ihhed, in terms of Iho English Voot. as the meaanre of bpace; the poDOd 
■volnlupols, as the meuAure of iveiebt, pressure, cbwtlrii;: and the iletnvo 
of yahrsnhelt's scale, as the memore of tempuralure and huat- Work done 
rtHnlatsof the exertion of pressure through (pace, and Ibo En|>lbh nnltof 
work U the excrdon of one pound of premure Ibrouuh one foot, or the rala- 
tn^ of one pound woigbi throu)^ a Tcrtiral beiKht uf one fuol. — briiiflv, a 
fbot-pound. The unit of heat li that whicb nilaes the lempcreture of om 
ponnd of ordinary cold water by one desree Fahrenhell. If two paandi flf 
wohir be railed one decree, or one pound bo raised two dei:nws in tmiipna- 
lUTU. Ibo iKpenditure of heat 1>, equally In boll 
Slmllnrly, if one pound weight be raleed throuch one foot, oi 
woib'hi bo mined tlirouifb two (bet, Mid giower expended, or work doWtA I 
equally in l»ib caiea two units of work, or two fbol-pouada. r - ■ 
itcSiiithm, then, the conipnrisuii IWe lnilvii.'cii v> - - - - 
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part. End rhe nnit oT work, or tlio Toot-pound, on Iho other. M. Claperron, 
Iti biB imltw on (h<^ morini; powur uT beul, hiiiI U. NQltiniaii, ol' Mnnhglm, 
ill 1SI9, who kvailcJ hlmsclfonhe InUin) of U. Clupcyrun mid U. CunioHn 
Ibe same Hold, groatHlIng thidr inrwtlgitltona aa Ihe nrvlied laws of Boyle 
or HutIoiic, uid tiay-LnAaoc, whii'li uxpreea Ihe obKurved rolutiaut of bent. 
cUnii'lty, «tid volume in ateom and oUicr gaseoui matlcr, conclulcd Uult 
Ihe uiili of hut WW cupablo of raUlnK ■ welKbt, bcmran the llmiu of ilx 
butiilr«d ntid iwenty-slx pouiidn luid wieD haiuirud and ei|;hty<two poundt, 
Diw fout bish 1 that la lo say, Ihut one anic of beat wns equivnlcnt to A'oni 
■Ix faandml and Iwcnty-aix to irvcn hundred und ci((hly-l«o rooi-[>ounda. 
Br i^i* nod* of Invimtli^iion, they luppo^ n Klvcn vreljcbt of Mean or 
HHnim mailer lo >iv rontalned In a renical cj'llnder (bnned of notv^andnct- 
ing maierial, la which ii fltted an ali^iiRht but IVvely morlng pteton, whiefa 
[. ritBHod duvrnward by H welKbl equal to the elaetitity of Ibe gBii. Now, 

',[■: welulit. Initial icnipcratuio, |>raiieure, and volatne, bring known, a dofl' 

>:i' iinanllly of heat IVom without is Bupposed to be )iiiparli.<d lo Ihe vnpori 
..::<1 the resnit la partly an elevutloii of tbo lemporutuni of the vapor, and 
I'l.iiif a dilation or incrcil»; of volume; or, in other wordi, an oxertion of 
{>rr~ture ibruuKb Hpuce, the ehialiclty remain lii); Ihe ume. Bat Iho mnlt 
mny lie roprvKOnted entirely hy dilation, no that thurv Bboll not be any final 
jlrrratiun of lempcralurc; and for Ibifl purpose it in only nccensary to allow 
ihv vapor lo dllnle without any loss of Its ortKiunl or imparled lient nnill 11 
-< .ii'<]iiirpa lt« initial tempcmtnre. In tbis nam, the ullitnule clfud li purely 

.ii-iiMh>n, or morion a^inst presEure; and tlie work done 1* represented by 
'■'■I'- (iroduel at thai pnwsare into Iho spare moved throagb. 

Ulr. JodIb, of Mnncbeater, in 18-13-47, proceeded, by entirely diflbrent, 
I'l'l-'pendenl, and, in Aict, purely experimental mutbodg. to InvMlipnc the 
I' l.'iilonof heatandnork. 1st. By observing the calorifle effects of maenelo~ 

: itridiy. Ho caused to revolve a nmall compound clcclro-mn^ct immenod 
jii .1 Klass veuel eoutitlntug water bctneen the polCK of a powerful magnet; 
liiut was provLiI l» la- cicJtvd by the machine by tlic change of teinperalan) 
In the wulor BiitTOiiitdinK ft. and Its mecbanlcaJ cHuet was measured by ilia 
motion of auch WEisbts as by ilieir descent were BufllFient to keep the 
macliine In motion at any assigned velorily. Qd, By obecrviuK the changDa 
of lcm|icralur« produred by the rarefaction and eondeneutiou of air. In thla 
ewe, tbc mocbflnteal force producing comproeslon being known, tbo boat 
ndunl was measured by observing ilio changes of tcmporatare of the water 
In which Ihe condensing apparatus was Immersed, 3d. By Dbservlng the 
heal evolved 1>y tbu friction of fluids. A brass pad ille-w heel, in a copper 
am c«niainlrig ibe fluid, was made to revolve by descending weights, fiperm 
oil and water yielded tbo same results. Mr. Joule considered the third 
method the moat likely to alTord aecorBto rcsalts; and he arrived at tbacon- 
duton that one nnlt of heat was capable of raising seven hundred and 
•evmly-two pounds one foot In beigbt; or that Ibe mDcbanicnl equivuleul of 
btat WSK fipressibte by seven hundred and seventy-two foot-pounds for odo 
nil of heat — known as "Joule's equivalent." 

Tlie following are the valnoa of Jonle's etinivalent for dlffc 
tkacalcs, and In English and French units: — 

', TTS foo^poqna^. 
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Tlie mechilnictii theory or beat thau upon a wjda bwiR. ami p 
Torlfluullon of ihe tlieorj- arc cvnatnnlly WM-Biniiliitinit. Wlieo Ih* <nit)ltft fl 
any liqald vhatcvcr le known, wlih tho tDDiruinirlTc wriiibl of It* vRpotM 
different prtsturtx, the l&ieai heu at tiin i|i(r>>reiit pra^un» t« rsadllj •>)< J 
nwMil from the tlieory; and iIjIh mdhm] or iwtlniKtIon ngrma wlcll It 
expeiimentnl retiilM, u may afterwarJa be nboirn; and wben the lani 
ii«lw known, iba iperific heat of the Ifquld can be detertnined by m» 
tlwwm« tliEory; In olhur worda, Iha quHiilicy or work, in root-piniiMll 
bedewnnined, wUicb wimld, by atiiiatiag the liquid ur by fMctlon, ba n 
to itiie the tempcralure of any Rivon quantity of tbe Uqaid by, tay. a 
d(Knw,BlluiEethurindependen[1y of Jaule'sexpeiimcnu. Tbe Ihoory uulUm 
nt 10 dlMorer the Dimoat power It la poasilile lo rcollie frara the DombinaUM 
of uijr Kivon weltcbt of carlmn and oxicyen. or other clemeniaiy lulMtaan*, 
iirttb nearly as raurb precision a» we can railmaie iho utmoat qnnnilly of 
work It i> poDslble to obtain from a known wd^ht of wal^r rullIOK ibmiiEb 
a Riven hcifthi. It i* not diflleuli to comprchaTid, ibcn, that the theory of 
tbe uwehanlml equivalent of heat proves of i;reat pranical utIUty. 

Aivwdln^ In Ibe inechaiiluil ihcory of heat, in Its i^onoral fonn. bcu, 
UDchnnleal force, elocli'leity, ehemlpni olRnlty, lisht, lound, are but ditfoitnt 
manlflMUitlona of motion. Dulong aiul Gny-Lusaac proved by tbeir ex|Nn- 
menu ou «onnd that tha (nsBUr the Bpcclflc heal of a ga», the luonr r>(wl 
an )M Biomlc Tjbratlona. Elevation of icmperalnte doe« not alter ibe 
rapidity, but increasea the length of the vlbnttlous, and. In eonscqacnis. 
pFOilneea " Expansion " of tlio body. All eases and vapon am Of luronl n 
consist of nnmcroua aniBll atoinii, inavinK or vibnuln^ in nil direction* with 
Kreat npldlly: but Ihe averaee vdority of Ibeae vlbialioOB can bueiqlinMnI 
when tbo pressure end weight of any Riven volume of pa Is Itnown, pnveim 
being, as explained by Joule, the Impnet of thoeo numcroas small aiomi, 
inikiug tn nil dlnxtions, and aiialnat Ibe sidex of Ihe vuswi ronlainln^ the 
gu. The greater the naiuber of ihcae alotns, or tbe craater iheb- aiameU' 
weight, in a t;ivon space, and tho biicbcr tho velocity, Ihe in'eAter Is Ibu pnt- 
■nra. A ilouhle wclulii of a perfect poa, when confined In the same tpart, 
and Tibraling nlih the same velocity, — tliac ia, hiivlni; tbe aomo lempeis- 
lon, — gives a double proBsnre; bnt the some weight of gas, eonflnial iu tbe 
Mine space, ivlll, vthcn Iho atoms vihmte wiib a double relocliy, jnve a 
qaadrDple prasare. An iaerease or ilecreasc of lenipenitnre Is simply an 
T decrease of niolecalar motion. The trulh of ibis hypoth»la U 
Tflry *bI1 NiabKsbcd, na already lailmaied, by ibc uumerc-iu cxpciimoDiBl 
fkcu with which It Is In harmony. 

Wboi s gas is couSned In a cyllndcT nnder a piston, so long as no moiimi 
it giVDB to Ibe plalon, the atoms, in striking, will rolouiul tVom lbs pisliM 
■flar impact with the some velocity with which iboj spproiu^bed it, and nn 

1 liHi by Ihe atoms. Bm when the piaron yields lo ibe p r ao w a, 

tbo aiomi will not rcbuond (Voia it ulih the same velociiy with which il 

II remm after each succeeding blow 
decreasing lis Ihe piston continues lo recede, and tbe length of ibe vibr 
will be dimiuisbod. The motion gained by Ihe piston will, I 
pndscly equivalent lo Ihe energy, beat, or molecular motion, lost t^lfe 
atomsuf gas. Tibmiory motion, or bcui, being eonvcried inTo ii " " 
of onward motion, or dynamieal effect, the conversion of heat in 
of power into heat, is thus simply 
k^fJuMfPuUe lo expect one Wlianl-lMU mi 
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e any of iis own moiion, as (o suppose Ihnt ihe piston of 
Q-be «et in inolion wiUiont a torrctfiMindilig quunatj' of 
enoTgy belDg losl Ijy some orher body. 

la expandini; air apontadeously to a double volume, deliverioo; il, say, into 
a w-uooa space, it hiu been proved ropBaledly tlist Ihe air does nol full 
appreciably in tempai'atuiu, no external irork brin^ performed; hnt, on Iho 
ooiilr»ry,ifilieair, at a temperal nre, sny, of mo liuiidred and thirty degrees 
Faiuvnlieir, be expaudcd under prEaBoro or resistaiH'o, aa aj;ainst the pigton 
of a cylinder, priog niolion to il, mialug a weight, or otherwise doing work 
by giving moiion to aome otiier body, tfio tempemtnre wili fall nearly one 
bundred'and seventy degrees whou the volume is doubled, that is, enm iwo 
tinnilred and thirty degrees to about sixty degrees; and, taking the inilial 
pT«sfliuil of forty pounda, the final preaanre would be finaen pounds per 
BquHi« inch. 

When a pomid weight of air in expanding, at any tcmpcratnro or piBssure, 
raises one hundred and thirty pounda one foot high, it lobea one degree in 
teiuperatiue; inotlier ivorda, this poimd of air would lose as much niolocutar 
energy as would cquaJ the caet^ acquired by a weight of one pound falling 
through a height of one hundred and thirty fbet. It must, however, he 
reioarkod, that but a entail portion of this work, one htrndrmt and thirty fbot- 
pounds, ton be had as availablo work, as the liiait which disappears docs not 
depend on the amount of work oj dnty realized, but upon the total of the 
opposing fori*8, Including all resistance from any estemal sonrce whatever, 
Wlien air is compressed Ihe atmoBpbcro deaeends and follows the piston, as- 
•latlDg in the operation wilh ita whole weight; aad when air is expanded, 
flic motion of the piston la, on the conlrary, oppoaed by the whole welglil of 
Iho mmosphere, which is agaitk elevated. Although, therelbre, in expandinif 
lir the beat which disappears is In proportion to the total opposing force. It 
ia mnch io CKeesa of what can bo rendered available; and, conyiioitly, whfirt^ 
air it eompressed, Ihe beat generated is much greater than that which is doe 
U tho work which Is required to be expended, tbo weight of tbo atmoephero 
misting in the operation- 
Let a pound of water, at a temperature of two hundred and twelve degrees 
TohrcnlieiT, be injected into avacnous space or vessel, having 3fiJ(l tnbia 
Am of cnpai'lty, — ' the volume of one pound of saturated steam at that tent- 
praatnrc, — sod let it t)0 evaporated into anch steam, then B,I3.S units of heat 
ironkl lie expended in the procesa. But if a second pound of water, at two 
hnadral and twelve degrees, bo injected and evaporated at Ihe same temper- 
atnre. under a uniform pressure of 14.7 poimda per square iaiib due to the 
■enperatnre, the second pound mnst dislodge the first, by repelling that pres- 
stno, itirolving an amnnut of labor equal to 59,60U foot-pouuds (that is, 14.7 
pounds X 144 square Inches X 2G.3fl culilc Ibet), and on additional expendir 
oT'Te.S nnita of hoac (that is, K),SOO-t- 773), making a total for the second 
pMmd of OiSS.l nntts. 

Rmihirly, when one thousand four hundred and eight Quits nf heat are 
nyetiilcil Inroising the tempcramre of air at constant pressure, one tliousnnd 
or tha units Increnso the vel'Kily of the niolccales, or prodace a senslhlo 
Inonnnent iiflcmpemturi!; while the Temaining four huudral a de'ght parts 
whii^h disappear as the ^t expands, are directly expended u rcpe nf, he 
wttctnol press tire. 

Again: If steam be pcnnlttcil to flow IVom a iKiilcr into a. on.'^ain. t 
TwiioiLi a/iace, ivWmnt giving molioti to iinotliet lioiy, V oVra «. vti-^A 
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t)i0 (team enMiinR; this sjmx^ would rite ronch hJ^ier tbon fhmt of flio t^tni 
In llio boiler. Or, BUppoau two vtsstlii side by Eide, 
and tbo other flUi^a witli air at, say, two siinOE|ilicn«, ArommimimtiDn tail^ 
^tened liotwecn tlie resaelg, ilic pressure noutd Imvme e<|iuJ io the two 
Mli; IjDl tho lanperotare wouiil fKll in one veswil uid riao in the other; 
■ItbtniK^ tbn air ia cx]>undeil in tblu manner to a double Tolume, there 
BOB on Iho wliole lie any apjireclatjlo kiaa of hrat; lor, if Ibc HepualB pa 
titnu of ^ be inixetl toother, tbo resnltins svurage lemperstDte of d 
^ole would be reiy nearly the same ai M flrsL II hat been prored exfn 
mentally, corroborativD of tbiit arijuinent, that iha qiuuitiiy of heal nqniD 
to raiie the lempcrutaro of s given wcif-hc of air to a given Extend mu U 
tanw, imspoetive of Ibe density or volnme of tbo nir. Regnaall and JM 
fbiuid that la raiee the lomperanirc of a pound weight of air one cnUc to 
In Tolnme, or ten cubic fbct, the same qnaniity of beat was expended. 

In riaing ajjainat the force of gmvity steam becomes colder, and pufitl 
eondensee wliile aacendinu, in the effort of ovenvming tho rtsisMnoe i 
Etarily, by the conveniion of host inlo wnter. For ioatanee, a column i 
Etewn weighing, on a iquare inch of base, 330.3 pounds, — that is, a {nenn 
of a50J ponnUa per sqauro Inch, — would, at H helRht of 275,000 feet, to I 
duoedto a pressuro of one ponnd par eqnaiclndi; vid aaccndinK to B 
height, tho lemperatnrc would fall tmm four hnndml and one decrees tOM 
hundred and two dc;;nicB Fnhrciibeit; wbilc, at tlic saiDC time, nearly IwMiI 
flni per cent of tbo whole va[x)r wonld be prcdpitated in the fttrm of inW 
If not supplied with heat while ascondinic. 

If a body of coinprewiud nir be allowed to ruah freely into the atmoapha 
tUe tempcraiuni falla in the rapid pan of the current by the conveirimiJ 
heat inio motion; bnt (lie beat is aInioEt all reproduced when llie motion 
quite sulieided; mid from recent ex|>eriiiieiits it appears that neorl; ahid 

When water Ihlls throu;^h a gaseous atmosphere its motion 
letscded as It is brought inio collision with the particles of that armoaphi 
Bod by this collision it is partly huatcd and partly coni'enpd into VBpOr. 

If a lioiiy of water desceude freely tbronjh a height of aevcn taondred i 
■erenty-two Ibet, it acqufres rrom gravity a velocity of two hundml i 
twenly-tbroe ibei per aecond; and if suddenly brought to rest whMi 
with this velocity, it would be violently agitated, and rwsed one degia 
temperature. Bnt suppose a water-wheel, seven liundied and seventy-' 
feet in diaroelor, into the buckets of whir-h water is quietly dropped, ir 
flie water descends to the foot of the fbli, and is delirercd gonti? into 
tall^ace. It is not sensibly heated. The greatest amounl of work it ia pc 
ble to obtain from water thiling from one level lo another lower le« 
expressible by the weight of water multiplied liy the height of the fidL 

The object of these illustrative exhiliitions of the nature and redpi 
(KSlon of heat and motive power, with their relallot .-...— 

the reader with the doctrine of the mochanii'al eqnivaJence of beat; sec 
to show that the nature and estent of Che change of tcmpciatnie of a 
while expanding, licponda nearly altOKother niiou the 
Which the diange of volume tabca place. 

NEW METALLIC TIIEnilOMETEIIS. 

A \15 Or. .!ame.»Tcwifl,of Mohnw) 
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T\if pnrt of ihe InsImmMit formlns the Ihcnnonielcr proper eirarisM oT n 
' Imilritvl Inintllu or iron nnd bnua wires (No. 131, Hl>oni flrtFen Inrhcc In 
: ii;;lh.H> armnseO aa to bo ci|uiiHlrnC lu abouc furty-fiye Ini-boeiiriraii wire 
: Tiin^onlMKl by aboat nn oqual leiiRili of hrasa wire. Tho bun Jlc ia composed 
iif Hif pHira, (wo or brass anil tlm-c oC iron, ormrtRcd allcmaCelj oroand 
Uie rrntre, mid a single wire or hras», equivnicnl in aelion lo a third pair or 
ihal melaU placed In Iho aids ot diD cylinder. Tbe nppcr end oribennml 
«rii^ moTcd by tho difference of expannion of the two metals, opemtea upon 
■be short arm of the Bm of a train of two levers, and lbn>ui;h tbem npon 
(b» *xle of a pnllcy. To Ibe trroored dreniufurence of Iba larger wheel ot 
tbb pollej ia Bliacheil a aleodcr ailk ronl.canyin); (he leiiistDrlnK point 
doljEtiHl to mark tbe tetnpcratnre, and whicb, by the multiplyin); cffbrt of Ura 
merhanlfin. )s moved over a space ibrve bnndrod and twcuty ifmes as Rreat 
u ibe illffercDllNl expansion or contraction of (he wirus. Tbe regiatiirlnK 
^int, properly balanced by an attached weight, and ^Ided In Its vortical 
tnovemcnta by iwo slender parallel rods, Is mndo to record the lompeniure 
OD ■ Allct of paper moveil by a train of cylinders whose axes are pamllel (o 
At gnldft-wircs. Tlio rcconj Is Impressed by ibc Impalae of a hammer strik- 
bcttpou the bock of tho reglstcrinK point at rci^ululed Inien'als, and thtis 
(ndnclns a series of small peiforatloas In (he pnper, tbe hammer and tb« 
Mm of t"Per both recelrlng their motion rrom a tnvln of clock-work, of 
pernllar eonstruedon, connech^ with (ho apparatus, 

TliF prqjc<^llnK shaft of [ha pulley currlctt an index, wliicb, tgvdItIiik In 
IVnnt of B dlul-plnte placed over Ibo pulley, enaliles (he observer to note Ibe 
tFinpemture as comjiHred with the ordinary thennometcr, and to adjust the 
ml-ihcmio meter to the standanl whenever noceiisary. The niljiistnient Is 
n>d« by taming a lersw connoiUed wllb the lower end of Ibe central braai 
Kltvof tbDihrrmometer The latter Instrument Is on tho oatsido of (he mm 
wUicli Incloses tho dial, regiEtcriag appnmins, and clock. By a pecnUar 
■rntncemeni of the clock-work, the hammer movements, and tlierefUra tbs 
lUnei of rq^elraiion, may be mljusted In qannor-hoar. half-hour, or hour 
titorvals, anil may be chitDi^d from one to the othor at the will of the 
obsBn-er. 

The above dcwilpllor Is derived from n report made to tho Boaton Society 
I'f Kntural History, by ProfcusorW. U. RoEcm. who also lakes occasion to 
T' .omlucnd tbe Instrnmcnt as worthy Iha criiicnl examination of moo of 

ii'iirc, and one wlilch, ftiim Its great scnsltlvoncse and accuracy, promised 
•'< tM-enme a valuable help lu meleorolo)^cal observations. 

"' ■"■■ii'i tiair MeiaBic rAermomrffr. — The principle of s new Iherraom- 

■K invented by Tlrmr Beaumont, of Sew York, is thedilalatlon of 

I. (Ills. A straight strip of brnss and a eiiDllar sti^p of steel are 

j'ther; when heated, the compound strip expands more on the 

. ih;m on (he other, hence bends In a curve. One end of the strip 

1. iiiDiIi- fiisi lu the case; the other end Is eotinecicd, by means of a link and 

a crank, lo Ibe spindle which carries tho hand. The crank Is provided wllh 

■ rwtulaiinjt screw, by means of which (ho ranpe of motion Is made lo ear- 

ropond wiih Ibe cniduailon on the dlnl; and Ihe whole ninciilnory of llM 

-Mndlc la carried on a aland, which la moved by ollolhOT screw, to sot the 

. I ■iromrni after a nlandard. This selling screw is reached from Ihe outside, 

- rill If tho (benoomctcr gets out of onlev it may easily Iw set to work cop- 

a wrew.driver. The cxicmal eppemaneo ffi ttia tawmr 

nil, Amr luches dhimutcr, with a YD.bTcnWi^«i&.UH|^ 
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gnda Male on Itko dial. T)ie<e tbermometere are concn, portable, a 

rami, and vory qiikk, elncu ilia expundluj; metal is In " 

air.whieh eiiten tiie vneei by holes mnde fur liie purpose. Meulile tt 

momotcra, especially Breguei'i, am uicd In laboraioriea t 

nlnnli! Tarluliona or lemperatorc, bat tliey ore very dtuir. Ur. E 

llH aucceeded, by means oF well-Bdap(etl toote, in makinir l' 

tkan accnralo morcarial therm ometers. And he adapts ibcm ta 

tbr wblcb tbey are unrivalled, namely, for Tacuam bi 

meuurinK lemporBtntES below the tnstia^ point or mcreory, n 

the temperature or Bnpor-heatod Mcam and of boi-air fumacea, ^ 

1,300° Fahtunlwlt. 

DEEr-6EA THEEUOUETER. 

The principle of a new deep-sea thermometer, ilcvised by Mr. Wmlwotth 
Bcoti, of En^lnnd, in as follows: The Upper portion of the iberraotDCKr i 
(glBlR) tube termlnalcs In a vuplllary orlfire, l>ent at a rigbt aoKle to tl, M 
eneloied in a vacuum (;hanibor, tlio lower pnri of whicli coDtahiB mercu 
Bj inverting ibe Ihermanietcr tlie mercury runs fVnm the bulb up ihaM 
and Ibrougb the orlfieo, until the latter Is eorered and a vucuDm leflbAli 
Tbo reservoir bulb is then alitihtly elovacctl, and a. portion of merumr-n 
back B^aln, lenvlner the thcrma meter tubeqnite full lo tbe point of ttteeq 
buy oriHee. In tlils condition II Is obvious tbat any nddiiionni beU m 
eanse Ibe mercury lo flow out of the orinee In Email drops, which areola 
ipcak, helped out by a One platinum wire, wbleh prevents the formsUafl 
larRB drops. Upon cooUnj;. the mereliry Binka.and the vacant space, leBi 
tbeolTuBlonorapartianorit, la ameasurouf tbuhcat towhiebtbemsEma 
has been esposcil, and It i» graduated so as to faclliuite the uet^csstiir ^ 

ON THE USE OF STEAM EXPANSIVELY. 
Hnch Interest is now felt among engineers as to tbc economy of lu 
itoam expansively. Mr. Isberwood, chief engineer of the ITniial Sti 
Navy, after a long series of experiments In the Drooklyn Navy-yard, et 
to the coDclDslou that there was nu upprceiable advantage derived ftM^ 
working it expansively. Recent Bxpeiimonts at the Motnji>ollta: ~ 
Mills, in Nevr York City, wiiere there are two pairs of very fin 
indicate, also, tbat lliere is no advantage in il. In spite of the ve 
tbiwrellcal gain, 

CAUSES OF COLD OX HIGH MOCNTAINS. 

A. recent number of the Aimalet de Chimie ^ de Physique contains an lolq 
etting paper, by M. MurtlnB, on the above sulfieet. He treats first of fl 
action of sulnr rays, and the absoi-ption of tbeir heat by the atmospbcM. 
proportions varying with Its density. In consequence of the greater rarofli 
tlou of sir on mountains it stops loss of Ihe solar heat, nnd hence. In eld 
weather, the sun's rays exert a greater heating power upon the earth th) 
they do at a lower level. Repeating, with better Instruments, some expn 
mentsof Snuseure. be came lo the same conclusion ; anil asiwrts thai tbeuib 
healing power 1b greater on a mountain than in the valley, althougb II 
tempemiira of the air was Iwonty-lwo dogieBa tower. Tbo diSterenoe m~^— 
1 Mowerer, only gUgbt, amounting on\y lo s. tiaefiim o? B,iBeB»V«soJ.VB»*is 
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n>nujks tliat ir this differenco nppears small lo B»me rendors, thoy wilt, 
•■iitl, wlmit that the solar raya have Gqnnl power on inountafn-tops u la 

'iiLkys beneath. The re«nlM orasoriea of observuliuns on iLo ttrnpcrap 

' ut the Eoil on monntaioi lend lo tho coiioliuloa Ihnl lu mcun lempcra- 
'-■ was greater than ibal of ihs air; while at Bmascla. and other low 
Lniioiu, tho mean icmpenrare of lUo air was n Ilttlo higher thna that of 

unh. Ho fnnnd that ib)a warminK of tlie cunh on mouniatiu ww not 
Stitd lo the summer, but Ihtu hclwcen the (wenly-flrel of Septomber and 

8rM of Octobor il was orcn greater. Tbil relative heating of the earth on 
Dniains exvrriaca an important InOucnce on Alpine vcKctalion, and likiy 
c (Irireii the permanent snow-line lo a hiehcr region. But alllioti)th the 

of tnounlnins Is warmed, as well as that of the plains, the air ts muctl 



a proof tliat the earlb ainst mceive more warmth durinc llie day, or lla 

Icmpcntlnre would fall lower than Is abserred. H. Martina reinariia, that 

on a plain Ihc oanb l> only in (x)ntact witli the lower stratum of the allnoa- 

Idicrv, while an isolalod peak, like ihuFuulhom, is plunged inloibe aerial sea, 

*ihI Milhiws, not only toward* the lenllh, bnt In every direi-llon, and tlia 

pmctsa i* favored by the rarefacltun of the air. When mountain* an 

ciirerHl yrliU snow their radlaiiim Is atill more eonaidcmblu, espodally at 

ahlnidas at which it never melts, and where It remains as a Qne powder or 

ilii^t. Yloci'ulent snow does not exhibit this great radiating power. Another 

' 111-^ of ibo eooIbiK of the earth and air on mouninlns is the (crcal evnpora- 

:i wbkh lakes plan, and which, other thln^cs being equal, is more acllva 

111 in [lie plains. Another muse is the dilatation of asecQditiK eunents, 

■.iiif to the diminution of atmospherle presaun; a aniyect opon which U. 

- 'ilns made nomcrous cxpFrtmcnta, ofwbleh ho tabulates the results, and 
'• liieh he imitated, as far as possible, natural uondillons. Faaslng from 

. iiuestlon of thennometricol cold, M. Martins consident the reasons of Iha 
I'.-iilon of cold experienced by travolIeTs. Among these he nickons the 
-:!,ition of ttra air, which, he says. Is never quiet on Isolated peaks. He 

- n'lse notires the effect of walkinjt tbruuuh the intensely cold, deep, pow- 
y mow, aiul the deacient supply of oxyifcn, tfarouifli bruathin^ nirclied air. 

Ml TH8 ES16TEKCE OV A LUHAR TIDAI^-WATE OS THE GREAT 
^H^ AUBBtCAN I.AKK3. 

^^■h* (bilowlng letter has been addressed lo the Hdltor of Iho Annnal of 
f jMlMHn g Dl««Tor>-. by Llenlennnt C!o!onel J. D. Gnihuni, of the Toiiograph- 
foU En)^nuers, U. S- A., SupcHnicadunt of Luke und Harbor Improve- 
ments Ibr the Northern Lakes. 

Until Ihc innouncenioni to the Topojtmpblcal Dnrenn of Iho War Depart- 
iDvnl, roiilnlne'l In my annual report of Novemlicr 1.^. IS-ie,' nnd to the 
ChicaiEO nislorical Sodctyat ha annual meeting on the 30th of that month,' 
the mlaumco or ■ Innar tldal.wave on our Kfeai North Amerli-an rreah-water 
Um had never been demonstrated; but, on ths conttvry. It had Tcry gene- 
mil}' tieen denied. That announeemont was based upon a aariua of dnlly 



I H«pp. llnTand IIW dFtoI. 11. PanSof Cuiigiwlonol (Exteulivc) DaCiMo.!, 
•rttie mil LnoKmi, a<l S«loo. 
iMeU^luucal itattilue, i al. lU., p. 3B, puhlbbed mootUi, at S«'« \i)tV^ 
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olMMTiilloni rery carenillj miulc upon u tl<le-ei>iiS« established at Ota MHt 
or Imbcward exncmlty of ibe north horlxir-pler, off the entrance ta CUnm 
hnrhor, ilurlni; the Rtnr consecncive years prevlou*. Dudni; the IMI ftN 
nonlhs preceding the announcctncnl, Ibe ohncrvuitonn were moilD upon 1 
tWc-KBUKe nt least twice a day, uamdv, when the moon was ftouth. Or IM t 
meridian, and when In the horiion, or nt or very ncur Iho periods wU 
corrcaponcted to the time of lunar biijh and luw w«nr. From u kwl 
daj before to aday sRer the f\ill of tbo moon, the obscrvntioua mm aw 
either hoori/or balf-honrly. These were the data for the firM annoani 

Tor the more romplete Kolutlon of this problem ve nnenrnrdi hlitlM 
Ik apeeial series of ol>KCrvallotTa, Intended to bhow not only the dovalloa 
thli lldal-wnvD at Its aiimmii, but also Its elcTstion at every bnlf boor 
qnarter honrof Its prugp'Bag fVoin low to high water, and Ihmco to lowww 
again. This Bcrius waa eominoneed on the lat of Jannary, and ronllml 
both day and n[);ht, nt every half hour ordinarily, and at every qnarttrbci 
ftom one day bcfnrn to at loosE two dayi after Iho pcrioda of tlM n«W ■ 
fall moon, np to the l»t of July of the year 1B5U, a mutinuotis pisrlod of I 
tnontha. 

It emhmeed nine thousand one hundred and eighty-four obam^loM 
the tlde-piut^e. 

Aa rasn.v as two hundred and thiny-tno obsenrnllonn were lost dtnt 
MVCnU periodo of violent atonna, chlElly In Fcbmary and March, ISJ}. £ 
fbr IhlalOM, our series would have embraced nine tbuosaiid four huiulnd « 
(Ixlwn olWrvatloxia.' 

We asaumod the times of the moon's meridian pusBai^, whether mlwln 
Itigor antlpnital, an periods of cooipariaon. and redueed all Ibc nlnethoasa 
one hundred and eiebiy-rourobacrTations to the nearest half-boumrqauf 
bonr period of elapsed time for each lunar half day. In thin wajr ' 
obtained the lialf-haur miirdiniitva of elevation of the aorface of Loha Hki 
Itan, at CblcaKO, from lunar low to lanui hltth water, and thence apUB 
lunar low water, for our dcmonalrallon of the averai^ senil-dinnia) tM 
tiile fur the whole period of six moniba. In a limilar way Ibo quamr-ka 
coordinates were obtained Ibr the demonstration of the character of tbo a*i 
am aomi-tllumal sprints-tide during Qve conjunctlotia and Hve oi^kmUmn 
the moon and sun. 

The results of thla InvestiKS'lon were poinmuulmtcd in a paper M t 
American Aasociailon for the Advancement of Science, at its rbunoa 
meetlne, which took place at Newport, Rhode Island, on the Ut of AoR* 

The Ibllon-Ini; Table (I.) showa the averatreaeml-diumal lunar tldo on tJi 
VlcbllCiin, derived IVom the alrave-meatione'l nine Ibouiand one bundled W 
dftbty-four observation*, embracing every vlcifsitudo. whether nkvorabta 
nnfhvorable, of wlnda. weather, etc., which attended them. 

'E have one hundred and fnrtf-alx thoiixandihs of a fbol, or oiw ■ 
tbfCO'lburths Inch, as the general overage height of the anmmit of lbs bm 
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nl Imuur tidaHniTe on Lake Michigan, at Chicago; and thirty minates 
the period of the moon's meridian passage as the average tim^ of lunar 
wmter. These are the results ttom oB the observations made during the 
BOBths' series. 



LS f . — Showing the ht^f-hourlp (and at two periods the quorter-homiy) 
MUnaies of attitude of the average temi-diwmat lunar tidal-wave at Chicago, 
; Ijake Midtigan, derived from the whole 9,184 observations made. 
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LB II. — Showing the half-hourlp (and at two periods the quarter-hourly) 
ttfrdinates of altitude of the average semi-diumcd lunar tidal-wave at Chicago, 
I Jjoke Michigan^ as derived from 8,(^5 out of the 9,184 observations made 
9lWKH January Ist and July 1st, 1830. 
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Uwar low- water. > Moon on Meridiiw. < Lnnar high- water. 

I^htlj disorepant, owing to a preponderance of anfliTorable whids at this 
psHod. ^^ 
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; DiscovEi:! 
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On a cloBo oxsmlnotlon of nil the ohierrniliin* ombnictd in th 
flnd one hundred nnd eighly-nine which wc think onghl to 
beotaae Influenced iu <in extraordinary dc^-ec b^ nnfnvorable wlniU. i 
think liu! avenge BPml-dliirnal luniu- tidnl-cnrve should nthi3 Im 
ihown bf the remaining cluht t1ioii«an<l nlnt huiidrod nod ninetj 
vatloiui. 

The KenenU rosolt will then stand as ahoira In Ibo preceding Tabic lfL\ 
page 169. 

Under this view wo have one hnnilred and Stty-threethtiiuuindlhsafiifi) 
or 1^^ Inch, as [bo tn^neral aventgo height ot Ihla aeml-dlumat inlal-wi 
at iti sumiDll ; and thirty minutes after the moon's meridian poBuge ■ 
appeorv to be the nverago lime of Innar hlith-wator. 

A Bepiintte tabulation waa made, for every qnarter-faonr of inlerral, of ■] 
Ihe ohaerradons which occurred fh>in twelve honra before to l«cntr-( 
bout* after Ibo periodii or new and full moon, for each lunalion. In thiai 
we hoped to obtain, St each now and nteoch fall moon.aix seta l-dlamol 111 
«BCh of which iraald approximately represent a semi-dianml spriuK-tide,! 
* mean of oU would tend to cllminaio errors orlshi); ihim the (Ustarbliif 



Tablk in. — ShoiFing Iht qunrter-houHy coSrdinala of all 
aofn-di^raal lunar spring Ud<tl'V!fife at Chicatjo, on . 
(fcn'mf/nun 1200 ottmn-alioiie imidrol and nrar Ihc an 
and JWI Mnali, Ulicern JamaiTV 3fl nmf June 2d, IS3(I. 
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rnrr«* najcii bj the iiregnlarlij- both of tbe dlrwrions and strength of ihe 
winds. Tlic lo»Ks nlremly menlionnl, ociiasloneil l)y vluluiil »rorm», cxloililed 
III p<n ID lliesf 9prini:-t)dv!. We were fortanate erion^Ali. however, to olilain 
4.n»j.l nuurtcF-liouriy oliservntlooB for ns many ng tweiity-fnur of thoso soinl- 
'.iiMTial apHtit(-lid«' The mean roault from tfaeio ii ibown in the precwtl^fc 
I >l>lclIIL), pauenO. 

Ili:r6 WBhave, tt((atn, thirty mlnulos after llie time of the moon'* moridian 
i<ji-Mi^ ae tbc time of blgli witlcr at the period of luniir «prlng-tidca ; alid 
we bmTe two hundred and Ony-fbur tbooBundttis of a foot, equal to 3,406 
bKboa, United States measure, oa the hoi);ht of Che lunar Bprlnj;-tidii] ware 
■t lu anmmlt. 

e Indicate ai Ibe ciUibii«bed 



i Foot, Oh. S)in. 

A1tbnii|:b this indication mar he but of smnlt prru-llcitl nitvanlo^ la nari- 
,;.Ltiir*, yel II may serve aa a muraorandum of a physii-'al pbonomonon whwe 
' .:^imev liiu very ^nerully, bcrvtofore, been cItUcr denied or doubted. 
^V'l: thiuli Ii probabiD that If (be efferts of unfiirorable winds, and all other 
\[nuunu« forces which produee Irresu'or oscillations In tlio elevation of Ibo 
: I'.p' snrtlKe, could I* rullycliminaied, a soral-diumai lunar Bprlnc-lido would 
' .liou'h nt gfMl as Aiie'iliiFil of a foot, or four iii«lit!s, for the pmtidda ot 

..■-■t.<'»l tides. 

1'liu lime o( low wnler. and the relativo times of duration of Ihe flood attd 
elib tfdc«. ape elven only approximately. Tbo cxtremo rii<e of ibc lido bdni; 
•Q little, Ihe pnvlee time of the ebanKe from ebb to Hood, and bnnra tbo 
duration of llio flow of each, can only bo accurately determined by Dumer- 
«iu observations at short iniervala of time, say ibrco to five minutes apart. 
frum about au hour tielbre to an hour after tbo turn of Ihe tide from ebb 
l» flood. 

In mncloslon, wo offer Ihe fbici^Ine obsGn-ations as aolrlne the problem 
In qncttion. an<l as prorlng Ihe existence of a scmMiumnl lunar lldal-wavs 
«n Lake llicbiinin, and consequently on Ihe other great tli^h-wuter lakes of 
Sonb America, who»e coordinate of altitude at lis Bammlt la an much as .IS 
(D .254 of a foot, or IVora l.S to 3.IM8 Inches, U. S. mcaaure. 

OH THE PBENOUEXON OF WAVES OK THE SCBFACE OF MEBCURT. 

Sothfns can be more Inlerestin); than the rippling of water nnder ceitola 
drrnmBUDces. By the action of InterfBrenco Its snrfaro is somclimea 
ihlToml into the most beaiilinil mosaic, sbininic attd lrembtln|£ as If with a 
kind uf risllde maiilc. When the tide advances over a sun.bencli on a eulln 
anil Kunny day, and its liny ripples enter at Tartoua points the clear, sballow 
pool* whieta the preceding tide had left iiobind, the Htilu wavelet* run and 
dimb and cross each other, and thus form a loroly rbaslnB, which has iM 
cuunlcrpurc in the lines of llchi converEed by Ibe ripples upon the sand 
:.(ii|pni»ath. Whan waves are skilfully Kcnemted iu a vessel of mercury, 
. m1 n strong llithi tvflecied rrom tbe surface of the metal Is received npon » 

i-'cn, the most beautiful elTects may In observed. TIms ihnpe of tha (easel 
pli-tPrwinM. /n^Mrt, die cbnrtirtorof tbe ligurcB produced; \i\& 
HCRMmirj-, tbr cxiuaph, a (Jislurbanco at the cvliUo ptova^^JA UlAt 
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drralarmTM, irhkh.Bft«ri«flMHi>n, ■eaineliFirrktbecentfe. Irttwpohlt 
of ilbnorbaniv he s little removed from ibc mitre, Ibe inierHCTioas of ili* 
dlnwt anil rrl)»tol iiruT« pmlurc niBimifirvni phuhn^. Tlig Inminoiii 
Hkvic twflfctw) fri'io iiorh s tnrftco i* exreeillnelj beaolifiil. WTirn ili« 
ncmir; I* llfchllr Minrk hj « tctmi* poinl, in a dhrrtfon FonraotilF mih ilin 
ctrCTKOftnm™ of ihe veMcl. the linis of liglil ran ronnd Iho ftMi'l lo dibit 
««lb, tnlprlapini: uu] ■inravrlllriK tlwinwlim Iti (he iDcwt wonderl^l minTKr. 
Iffhe *c»m1 ba lujiure, > spletHlid mMaic la prodnecd by the eronfofc of lb* 
dtmcl und rellBcted wbtu. Dncripiion. hoircrer, cut gi*« lial » fteUe MM ' 
oTOiHecxqalilleeffecta. — J>n)/eBrir7V".ia«. ' I 

ON THE DESTBOCTITE EFFECTS OF WAVES. .J 

Hr Thomsi Stcvcniion, C. E,, In n eommnniaition to tho Rojivl SucM^J 
Of EcllnbarKli, itaiea ihnt ho had found on one of the Sbetlsiul I»Imii~ 
expoKil to the waves of tlio North Scji, or Cennwi Orean, mitssa of i« 
w*iilhllijt nine and ■ half lon« and under, heaped together by tbo Mtlott 
tlio iTivea, at the IbtcI of no Icaa than alxtv-two feet ulioia tb* Maj ■ 
oiliera. rnni^ng frtm ilx to ihirtniti tona, irere foanil to bav« been qouil 
<nit of llieir positlona in ii'lu, at [evcla of from seventy to tevmtf-tOm t 
aboToihOKn; another bloch,nf aovcn and one^slxieenih tooa, at ibekr 
of twnit7 fMt above the Ka, had been quoirleiJ oat and (ransporttd U 
dlltanea of •orenty-three IVet, from S.S.E. to K.K.W., orur oppoaloK abn 
fhro* ai mnt-h as acven feet in hcislit. 

Ur. B. further etaled tlial, as tho resnlt of obsenallon, be mu of I 
opinion that the pivaenceof mud on thei«i boHom, at any depth, mlf{hl' 
taken a* a rortnin prrior that the agitation orl^nallng at Ihe sttiTaca b 
eeaaed to lie apprcclalilD. If Ihe |;ralo);li^nl foniiatton did not prodiKa 
clayfy deposit, or If stronir suhmnrina cnirenta cuiated, tho ahinKx at m 
mt^ht afford lui proof of tho magnitude of the wnrcs; but lupiwjiccin iba 
WRlcr may 1)« relied on lu IndiculinK with cermitily that, In whalevur lonH 
Ilia (bund, thero must lie am ail disturbance at the Batfk«e, or. In other md 
that Ibora cnnnot bo a heavy sea. 

8F,EIX0 THE lURTH-S AKNTAL UOTION. 

The pi-nduhiin cxp<^^llnenl of llr. Funonalt, by «bieh tho diurnal motii 
of Ihe farih wnn made visible, has bwn fQllowcd by a PontriTanoe of I 
FllicBU, to fxhllill the annual niolion, which rsnnoT, however, be of I 
popular a cbaracTcr; nor does It admit of aimpio explanation. By dlna 
a lekMopn Mat nnil wroi at ibo time of the Bolaticca, and vicurtns tbs n 
tton of tike plane of polarlulian of a ray of light by meani of a ape 
■ppaWQi whirh It ronlalned, ho observed a small movement, uDtjrn 
■oemnied Ibr by the annual motion of the earth. 

fiMag rAi SorM's i>iumu/ itforiw. — M. Pcrrol. of Parla, exhlbtu tte d 
Dal notion of Ihe earth by mcnua uf a bucket, with a small hole ttxaettrl 
the ccniru of Ita buitom. Tho bucket Is flllnl with wnicr onil some Vfi 
powilcr *trawn upon it« aurfnix, which (boira the dirvction uf ttw cona 
produivd by the owapo of the water through the orlUi-c dndjbod. Tk 
iwnvni I* arcn to follow a run'e conniderably lo ihe right of tbs ctnV 
Mm H woulil take if the earth were standliv* uiW.mia-iV.Vc'a'a.Meowwi 
T bjflu roiallDD. The uctloii ot il:e wirtV* lounwvi.^io «t.\(«&,^a. « 
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se of riTere, and ibelr IVcquonl pressure upon llioir 



Broftssor Hcnnessy, In a piipcr on the iLboce aabjci'l, read bttote rhe 
Brilich AssociiiLlon. 1860,ronsiaur¥il tbc posiibllitto''ol'(o>iitnt:'^ulis frgm 
Iks cDiDporlBon of Iho luvcl surface, naiullf callud the eanb'g surfw* I17 
and muiLemacidaas. wilh the geoloclcitl »urfice wliicli would 
be preeenied if ihe eortli were iihppcd of IM fluid ecintine. At prcacnl Iba 
uunbcr of unknown quaniilicA In an Inquiry lu 10 the earth's Internal struo- 
B itruoWr ibnn tUo namber of conditions; bnt, by knowinp the tnie 
Jill aduptlne Ibo icsults of eelaiitiElied pliyslcnl and lijdroauticiil 
n nlatlve to ihu supposed Inlemal lluid tDasB, we iliuuld be Hble to estiib- 
h >■ many equations aa wo baio uokuunn qnsatitica, and thus obtain a 

..hwioii. 

Professor Slevely slated, tbat Ihe exact ipberoldol form of the evtb. and 
Ok dirertion of gnivl[y al eacb part of lla surface, went not so completely 
detemiined aa tbe remarlts of ProfesBor Henncsay would lend a pcrwn 10 
iippoBC. Vcr7 hllcrDEllng papen, printed [n the last volume of the Tnmt- 
artioHM of Ihe Royal Society, by Colonel Sir Henry James and Captain Qarkti, 
tud Utown coDcloilielr that not on); dlJ iho Bpherolilal fonn of ibe eanh, 

U dnlni-ed from Ihe gnal Ordnance Survey of the British Inlands, dlfliir 
Kiinewhat IVom Ihat considered a* most luitable 10 the form of the eartii, as 
dariTcd fn>m a compnrbon of all observations; but CTcn panlcular loenllllT* 
kad the plumti-liue so allticted by local circumstances that the fonns, as 
4e(lacinl Tniai panicnlar portions of Ihe survey, dllTerod sensibly fVom one 
utotber. Thus, the plumb-iiue near Edinburgh was found to be afTected 
DM only hy the proximlry to Anliiir's Sent and the Calton llill, but evca 
lUv defect of matter In Iho Frith of Forth, and Ihc excess in the distant Port- 
. iiiil Hill)', were ahown to exercise important influences. 

<Jok>ncl Sir H. James showed, by rnrious examples, that Ihe melfaod of 
L-n'Upina the meaEaremenls of different countries, proposed by Sir. Oennessy, 

iraulu he supposfd. He then pointed out cirramslnnces not only resperllng 
ibc ttos'^lan measurements, but even tbe French, which would make a 
reexamination of them not only desirable but necessary. 

KEW UETUODS OF DCTF.RMINING SPECIFIC GRAVITY. 

Fntil 11 few years ago the dclcrmination of the spccillc grarity of solids 

u,. . n,„iiiifnd on one of these two principles: either by findhig Iho iosa of 

<< Iv KUffensl on being ImmcnoJ in water (Its absolute weight being 

■h the aid of tbe bydroatadc balance or Nicholson's areometer, 

::rning, by means of a balance, the quantity of liquid displaced 

LTK'C In question: tbe vessel oscd being a little flask holding ^ 

. lit -if water (one thouiand ([rains). 

L'cncial inlroduttion of the volumetric assay, and with It of 

litidcrs, the ibon^ht lay very near, in delerminlng llio spedfle 

jrv- subsianrvs, to measure Inaiead of wcVdiins; '.tai (v«.iv*s^ rt 

■ ,^wj .<"i™'vj, F. 3robr/ia3dcinoiialrjil&l tUatbj tw flic iinixAcW 'b\kii ^a 
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to melgoro the Tolaine oT wuordlnplicMl; And his mclhod li appltcable 
on; olhvr liquid, as alcobol, bcmlnu, elr., sinn- il It only wiih rolumca, M 
not wi!l);1iU, thAt Ihc CBlcnlntiong ug mado. 

Three different modiflcaliuns of thin principle nK in use, of irhlch ire gl 
the outline. One is to nil n lest-tnbe, which forms •slral-ht cylinder, WHtl 
graduated, with n liquid In which the snbBtance lo bo examined Is Inxdntl^ 
(0 DOM Ibo b«lKht or Ihe liquid, and id wt'lch ihc whole. The sutsntiM^ i 
come powder, Is next (Drown in, the Iwieht of the fluid again noMd, M 
Ibe whole te-weliihed. The two notations and weighings i^vb ibe dan' 
daurmlne the ipocific graYliy. 

The teconil mode is especially ndapted Ibr bodies which, on acto uat i 
siia or shape, cannot be Introduced Into a graduated crllnder. A wM^\ 
wood, thmugh whirJi i> eluek ■ pin, blscliencd at the point, Is laM ev« 
beaker^uss, which Is then flllcd with water until the surfhre of tha UO 
Jost tourhca the point of the pin. Arterintn)ducInstbo!n1»tHnoe,lhe WM 
Is drawn np Into a Rntdunled pipette anljl rvdurctl to the same IcTcl, — e*t 
with the point or the pin. The volume of tho water meiuiurvd In Ihe pIpH 
ibows that of Ihe sutwtaniv. 

The thlnl modlHcation js intended Ibr technical purposes mom particalaft 
The apparatus ivnHixts of a half-gallan Jtlnss cylinder, proirided whk 
tnbulns nt the lower end, through which pasKM. on Ihe outnlds, a beat gll 
lube to about half the heiftht of Ihe cylinder, where It Is licnt al nra wtg 
ADttloi, undlttg In t IIm opuiltig, iMWCtUt wbl«li Is tncnwrdi placed t pn 
ualed cytlnder. Water 1* poured Into Ihe larfte cylinder until it iimnitfi 
ID ma tmm the Sno openinit; when this ceaacs, Ihe graduated cyUadw JK 
pnt in lu lilatc. anil the sulwlancc, prorionsly *relgbud, gently intrt ~ 
Into the lann vessel. Tbe water rises, and Ihc qoaDtiiyrurrespDndiDglufi 
volunie displaceii will run traai the k'kss mbe and bo rocasonMl iu t:ko 
OMDd cylinder. Wo may bcie notice a mode oT delcnuining tho *\ 
gravity of such substances u potatoes, which b in i^icneral use smm 
pocaM distillers of Xorthera Germany, to guide Ihcm Id tin TmJuaU 
the pcrceiilHj^e of starch, wblch stands in some proportion lo tin q 
gtaidty of the potato. A saturaled lolaljoa uf common salt is jHt!) 
and the potatoes placed in it; they will awiro on top oniil tbe deoKiraf d 
mU liquor 1> reduced by water, which is aiiiled until they are suspeoih 
lb* solution, but do not bidIe ti) tiio bottom. The sjivciltc graTliy a 
diluted toluilon Is tbcu takeu with a con: 
thai of the potatoes. 
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JAPASESK 

A lecenl conespondent fVom Japan describes an ingenious method piMl 
In tbU country fur ^tting water tram the bottom of a iteep lake. For 
purpose a cone-iliHpcd earthenware bottle was employed, hBviii)[ a bole t 
apex and a very small one ai Ihe broad port, which was slopped by a | 
•oluble lu water. The bottle was then sunli, apex downwards, by 
a wei)[ht and a line, and allowed to remain about a qoener of an hour at Af 
bottom of the lake, l>y which time Ihc (^um was dissolved anrl entiMwa ' 

lined, the air being forced ont through a lllllc hole at 
bonom. It was then drawu up, and the hole ai ihe bottom pinsfed 
tiV wooden peK. 
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ON TIIE UOTEUENTS OF FLUIDS IN POltOCS BODIES. 

AmoRij ihc top[cB or HcienEint: Inlnrcil which avnkeii uttentlon at pnsent, 
'• ilie nurarrh or Jamln. prorrasur Ht tb? Erele t'o/^a-hmipif, npon the 
tqnillbriuin anil movcmenlor fluliln in poraua bodlrs. The new rcBulu at 
■ afforj an cxplannlion of Ihc ascent of Ihc sap In 



^Mes without the neceisity of r 
• Quenion of uipMlaiily only. 

JJUDin has applied iho new fHcM 
tIaD uf an npparoltu eompoeed en: 
In lu itruflurc a great ana1o|cy i 
pmpcn.v of raising water, as trees 
br means of atmospheriu pressure 
(wmantly drawn t 



ihe vital force. Ii It apparently 

which ho hn> diacoTered to Iho conslmc- 
irel.v of tnorirunio DiHlerlnlx, but showing 
ilh fegetnbies. This appBrntiia has tho 
lo, to a heiiiht (greater than that attained 
fVom a molut soil, vhvncQ Ihe water i< 
eavee, wliere il is fontlnaally evaporated. 
BedDWi] lo III mon eimple form, this apparnma is composal at a block of 
MOW ir«ll-<lried perrons (ntwtiuiee, as chalk, l!tliogni])hlc stone, etc.. or ■ 
poroB* batluy cell Itlled with a powder well rammed In, white chalk Ibr 
tumnce, oxide of sine, or oven with canh. A mnaomelor Is Imbedded In 
Ibi InMrior of the moss, and the whole Is pinned in n vesnl full of water. 
Ita water Immediately penetrates its pores and drives out the air, wlileb, 
MllBctlliit in the interior, oxcri'iscs a pressure upon the mnnomelor nnonnt- 
ktwUll Dxtde of line Id five almoaphercB, and n'lth stnrch It exceeds six 
MMipbcrtB. Tlil« Is DOE the limit of tbe ureatmi tmimIDIo presnure ; itatnln 
■akiB known the caoses which diminish it in tliese cases, and proros thM 
teWMMr is forced into porous boilles with a force which he calls *, and 
Mridi la equal to that of a lynaidenible nnmbcr of Btmosphores. A tube 
L9D fnMm long, ailed with piaster and terminated at the summll by an 
naporatlnK surface, is Inserted by Its base into a reservoir cloaed and fliled 
with water; a vacuum Is caased, measured by filtccn or twenty mllllmettei 
nf nwn'ory, or by two hundred or two hundred and leventy mllllmetTM of 
H jut; and the water appeara even at Ihe npper extremity of the Inba — 
!iicb proven porous bodies aroahle lo mlse water higher ihnn can be done 
it lUdio^pIicrlc prmsare. These facts cannot bo explained by ihu ordinary 
UH> ofcupllliuy attraction, since these bodies ate not formed of Impermea- 
iils nit>es, but of corpuscles in juKtaposltlon, sepnmti<d by small cmp^ ' 
(pace*. Jamin has therefore a abm I (ted the problem to the cnlculUE,aiKl liai 
coma ID results, of whitrh wo mention the following: — 

If, in a ilJiinp porouit body, the wnter is compressed by a power of Mver*! 

■imopplicro!, Il can conj^iil only nl n tumperuturv below 0° C.< Conncquentl]' 

old wood [• able V> rusbt TCnst, while youu); ilioots, being less dense, are 

unable lo do so. 

Hinea water. In lilurdng throoffh a porons body. Is compressed as II enters, 

'S amain as It rum oat, II should exhibit electric currents and many 



hiliifi 



IntI 



innot be applied to non -horn oscn eons porous bodies, 
nti-ndc'l ircmolr which he has p[i;pnreil. Jamin dlncnsae* the complicated 
rwiiliB wliitli may bo occasioned by IrTBgaiarily of ntmcturc; ho makes an 
appllcniiDn of It 10 wood, and shows thai Ihe Interior pressure must be sng- 

1 Tliln act lias JosI been demonstrated by Kr Borby fOr water conlslned in Mpli- 
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nwnied In 



^^k pmnn: 



n the dram tIssD<^; ilut itte air rnoii romr nnni Iho larKtrubo^ 
which oltnol Krre for Ibe urcnl of Ibr i<ap. 

It l> plain Ibat Ibe erideoi lendenc}' or ail ibr 
Uia lacent or the wp In ve^^eublo by capillBiity. The idw is not net 
It hu DM been biibmo folly ■dmitted, uutwithnMuUng ihe cxpoti 
. which have been herelofore made. 

Jamln gfTCs tt piobabilily in iboiriog by decIslTe expcrlmcnB Ibnt p 
bodic* excrdae a capillary action enpcrior loibe preuure of Ibeaunup 
niltb«r, he gliM Ihe phyikal ibi'orT or capillaiily In porooi bodiei 
■acreoli in mlmlaUng Ibe pheDomena of tlie roorcmenlt of liqaida bt 
—ComtpoKdaice of U. Xickia wiA SHUmaa'i Jaunnd. May, ISeO. 

STEENGTH OF ICE. 

Recenl (xp«riineD(i In Germany show that when the tbicluieH of W 
an inch oiul a half, 11 will just bear tbe wGli;h( of a single mui; wlien 
tbreeinchcjt andabolf, itwilllieardetacbinGnuof infkntry.wlib ikdr 
imtherwldii B|>art,* with a tbirknesa uf four sad fnnr-n^nibs inrhva, 
ponnden can be conveyed over it on aleiteesi five and two-tentbs inch 
bear twclve-poundcn ; eight tnchu will bear iwenly-foiu-ponndorii 
'bIvc inchei will bear almoiit any weight. 



9H0WEE OP ICE. 

Cupiala Bhdclsion. In a letter to General Sabine, vbich b>i been mnbw 
caud tn the Uoyal Socieiy, doled U. M. S. Blmooa, Sini^pon, 3U 
Febnury, ISflO, glvn nn intercsiing account 'of ■ ihawcr of leu wUA 
VpOD tbe <bjp. lie aKft: "Da die Nih of Jauiur}', when two (Iqri 
(nm (be Capo of Good Hope, about tbive bondred miles S.S.E.eriV 
iMitnde 38> Si> S., longitude 30" Id' E., we enraunlered a heavy iquaB. vf 
nln, at too a.m., laating one hour, ibe wind sliining suddenly lh>m OM 
noTth (true). During the equall there wen three vivid Oaabis of li|[bllril 
one of whirb wan veiy close to the ship, and at the aanie tiino a ahowir 
IM fell, which lasted aboot tfanK minules. It wan not hall, but ImK^ 
■liap«d piocca of uliil Ice, of different dimension*, np 
bctdc. Tbx wimill wiu so heavy that the lopsaila weiv obliged to be 1k| 
There oppcan lo Imve been no pievious indicaiion of lhi« BqnaH, CM i 
buumetvr u six p.m. on Iba two previous days had been at 30.00, tb» dM 
monwcr 70°; at el)[hl a.u. on the 14ili ibe Imrumeier marked ViS' ' 
atiSQA.H., the time of the squall, aaM tbe tbcraui 
and at one r.ii., when the wuatber had dcsred, wind north (inw).' 
which It f^ll slowly and Hieadtly during ibe 
of the day and fuUnwIng night, A« to iho «i«e of the pieces of kt 
All. two, wliich wore wclfdicd after having moUcd eunsi<lenl>ly, wen |i 
and •half and flveoan.-na regpoctively; while I bad obo piece gtmi-l 
K good quarter of an hour after the aqnall, which would only jHt^ 

*-' ordinary inrablcr; and oire or two pernons depose to having ■ 

a brii'k. On examining tbe ship's sails ofterwanlt a 
were louna lo be pcrfomrcd in numerous places wtlh unuill liahM. A.H 
thick kIms coi-er to otic of Ihe compasses was broken. AltJiongb 
perjnns wcto sTmck, and some knocked down ou tha docki ' 
<*U4 scrJouiIy liijua-d." 
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NATURAL rHTLOBOPITT. 



ELASTICITY OF rROS. 



t m rG<«m niMtiiig oT the Loiiilon Phennoroatiotl Society, Hr. Appold 
ihnwed ttir. follovfing inrerrsHn)! exporinictii, lllusnniivp of the Blasiidty of 
A stonl Iron rinfi: wm proviiled, wrei^ inchea in <lUincti?r, Uld at 

I > (olMiiince liS lo sppiirently prcvenc tlie iiosslblUcy oC iu form Iwins ^ 
IB ibe vlightmt decree affected bf the inn« muscular forra of one mm ; &o ^ 
arm R)d was p1>i^ arroHS the inlerior of tlie ring, and tJtiK) Id with mf- 
friml lighlDGM to ntaiD Jtt poBttion without other Bopport. Tlien, iilndng 
Oitf ippitnitiDi hoHEuntalty on D table, Iiy metvly prc9»lng wllh tlie flngen 

n the odtilile of the iliii;. in a dhvcUon tninsrcrMi to that occupied by 
ibi rod. the tatter dropped throa^h ; proving tbnt a n'rtuln nmounl of alte> 

in bod tvailj been effected in the form of tbo ring by the tUnhl preoBnie 



u And ii 

D rqinit of the anrli>iit edifices of E^pt bear witness to the 
iHCe whirli the Epipttana liiul fur llie grand and durohle,- Iho blocks lucd 
Sir their eonstmcllon wore of enorraoti* siie. Herodotus epcaltii of an edi- 
tn which formed a part of the TempiB of Latona, M Btito, wiiose walls 
irn« fbrmcd of a «InK>e rock S'2.8 flrat long by aa mucli In hel)cht. Tlw 
I'rIinK or eoTcrini; of thl* edlQce was aljio a single block wltli 3.'28 Ibet 

Iti another pince ho aays thitl Amaals ordered to be transported from the 

I'k of Elephantine to the town of Sals, twenty days' sail distant, nttructan 

I irini.'*! of ashislehluckoriionii; Its exterior leiiKth was 27 .7S feet by 18.48 

.ik. and m.-W Act high. Tbo Interior meoaurnl 21^ (^ In lengtb, by 

. 'il In lircBdlh, by (J^Oin holghl. Two thoneand men were etnpioyed ihrea 

in In it* transportHlion. The moss of this la«t «triictiire. deducting 

V' empty space witbln. was 3,SS cubic fi^ol; and Its weight was 4^,744 

-iiiiidt. on tbe »uppo8itiOD ibat the rook was formed of (he some granile M 

■■:■■ obeilf-k. 

\- tVir the other slruclnre. which formed apart oflhe temple of LaMna, at 

.... ■'...i;nH.>k text of Herodotus seems to describe the foar walls asbefnn 

I -Liiiflo block hallomd tikva trough. In ihi« cose, it wonM bare 

;.|".'k of 1.17,200 cable ffeel, with a welKht of S'l.BtlO.SOO pontids; 

i<; It was not transported until after being hollowed. Its wel^t 

iiiLvp been 9,044,150 pounds. 

i ).-.■ iiiiriiportntion of so heary a ronSB and of ao great volume would 

sppeur in an Inconceivable dlffleulty, even by watrr, on account of tbo Im- 

nirns'- iita iif the lESset or platform required To keep aflont so grcnl a load, 

wbiHi wds twenty litnes that transported by Amnsis- The diffli-ullios of 

iitjlirirlhi^ mill tnovin^r upon the ground so great a muss would seem Id ho 

liiiiinii.'iijiiiilile, sslt woald not bo possible lollnd machines or rollers strong 

cT>iiii;)i I., ticiir such a weight without cnuhinK. 

1")." i:iii>:r of Carhary, who had chnmo of the ItdnsporVltton ot OwtotA. 

Ja Jfa ' I'tiuriiiuii; irltlib consiltuics tbe iwdeslul of tti« ttteueot T«BI^^» 




AKNUAL OP SCIKNTIFIC DISCOVEnT. 

Qrwt, Bod wboee velgiit was only 3/234,000 pounds, Mid Ihnl It was iBiiMA- 
ilble Tor lilin lo mnkr use of rollers; oven Iron uaai wvtv InouOlrltul. U«U» 
of wraught and nun Irun, which be tried lo RulMtlluU fur Uiem, mn 
SuUeuixl and liroki-n, us well m Ibo rushloiis of tUo utnie lucul in wbiRit 
then) bnlla roUud; oiily Iboie madaof a mixluro of copper, lln. owl «i 
I coald roalit tliu pmasuce. SiUl, aa we coiiiiot toiitrHdici a muMr wUiV 
Herodotu mjh he euw knd regurdod with wnQdor, wo mast believe iInUI^ 
indls oT this BCrucinn were hollowed oat of a masa of rock fountl apna ll 
^lOL This conjecture i» alJ the more probablp, as HiTodotas doe* net a 
tkmwhere this enormous iiloi-k eaiiie from, nor the mode of iu irancpamd 

Aa for tlie stone whU-li fonood ILo npper pmt of the slractnre. It b vM 
Out it iQuat have been lakon from anotlier block, and that it nun h 
besn moTod and raised ulnvo tiio walb. It was ia.6 feet long br M Ml 
1)road, with a depth of S.S8 rc«t, makin):. all trimmed, a man of 14^1 
cable feet, and a weight of l,'.lBI.!>Ii() pooiidi, aupposing the atone tolnfll 
nuu hardneas with that used for moat of the lemple« awl for the tnfti 
ih« pynimidg. 

A Mockof aiich dimenalona most have lieen mored In the aame ponlIlM 
wM to hare when laid. Tlio operalion required a plnne and solid aarfko* 
KTcat extent ; and aa wood wns learce In I^cpt, '>"' ""^V pRMume, aetarit 
10 what Herodotus said in mlatfon to the great pyramid of Chet^, AM- 
Ilieao extraordinary clrcuraalnnceB the caslom of the Egyptlnna wH w« 
nntct larffu cnuasirgjii and inclJDcd pltiiica of cut siniic, upon wMcblki 
hauled the enonnoug stones wlilch they prided themaelvei on DiinK tail 
eonstrlKtioa of tlioir Gdificea. Tlicie mcana, wiiirh woald bu exponalv**! 
UB, were but a email murtcr with thorn, by reason of the frrcat numbly 
men employed upon tbclr wor^s, the small wagea of the labonira, anM 
inaignlflcant cost of Ibo malciiala. 

Wben thej hod to more round and unwrought maaaea of (n^nite, nulli 
an fbund in the quarries of KjOl't, Ibey were turned over or rolled pf fl 
fkree of men. In many places, far distant fVom the qnorrics, a 
BBeaioa oF granite whuw tranaportatlou oppoara to have be 

Aa ft>r the blocks which do not come In this kind of n 
whoao aurfama were plane, aa that wliicli lertnl Ibr the 
tempk at Bdio, and the monolithu ■tructnrE oC Amasis, we 
made uae of rollcra and capaiana. the moai simple and onci 
moil powerful and apecdy in their efTecta. To give our idi 
report the icault of an experiment made upon tbia anitjeci with a <l 
weighing elereo hunilied and aixty-flve punnda. 

To drat; this aioua upon a hnr<«mlal autfaeo of the an 
coanoly cnt, ir^uircd cit.'ht hundred and eighteen pounds. 

The aaino drawn upon pieces of wood cxacled a force of seven 
and ihree poondi. 

TlHS same placed upon a wooii platform, and drawn upon wood, i 
fun's of aix hundird and flfty-four jwnnils. liul soapini; tl 
Which alid upon each other, there was only needed one liimdnd and n 
alx ponndt. 

This stone put upon rollers 3.2 Inches diameter, and set in motloa 
niffkee of the aaiiio malerial, required only a force of 30.08 
tame tnllint; upon pieces of wooil jtaUed to «o efftitt of 30 
trActt (Jjo roJIurs were putlwtwoen two pieces d( •«Bo4'£i\'\i<>'ii"^' 
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• fmn Hat pxperifDcnt IliBt to drew b 



n th«ro Is needed n little o' 



S snrflh^c* of wood & 



id mode of wood apnn wood ; ftnd if ' 



d j\j If they roll upon wood; i 
3 smootli wooden sudticcs there will h 






Deeded tna > 



ods compress ander great kwds, llie 
nude of this nuttcrisl oic sulijeot to a rhan^ or fonn, to be muhed, 
linking in the pieces bvlweeu whidi they ue plarcd. This piDdncca 
m, whose efTea inciuses with the load. To nuse the olieiisk U the 
Of St. Peter's, in Rome, whk'b, with all its Hxlure«, weight^ 8£l,a90 

■a required forty rapslans, aud to draw It upon a horiiontBl 

[ilaccd between two WDoden sarlkces It only needed Ibarl 
Iblkiwa in tliii nuc that the fort'e was hut the -^q put of the 
lie the experiment abuve tiled gives a little over the ^ pan. 
*, who SBpcriaunded this operation, obaervod that most of Iba 
ch wcra seventy in nnmlier, wore rnishvd, and that the oClieim> 
W pieces of wood between wbifh they were placed. 
be ftill beneflc of the rollers (hey should be as inrompressible H. 
I between which they move. Granite rollcis, between siuDuni 
t nuitcriali to prcveut bnaklnf Bhoulii Inj Tcry short, >oil tlwlr 

M, to hare a* Utile of the load as poasiblu on each. The lengti) 
be ovcT one and a half diameters. ^Vlien the stone boa ransidor- 
tbuj ttiust be net in miuiy rows, Tbia melbod, if prat-tlcablo, 
I been pteftjrablo to the tails whivh tlia Ckiaal of Carbnry nsed 
■portBIton of Ibo lock whii^b scrvoi for the liaso of the cqueatrlBBf 
Her the Great; they i^nirod the i^ part of the neigbt. 
Jesuits of these experiments, and the otiservslious to which tbej^, 
w luy colcnlaio the fon« required to transport the stone whichw 
IBODOliUie slTDuiun:' at Sa'ia, and the coveting of Ihe temple Mi'l 

BB with works bos taught us that a man of medlnm stien^, and. 
k Ufce those employed tiy the aacicnis, can carry a load equal W 
•nd haul one and a half times ai much; so lliat fur the etona 
e temi'le at Hutu, whose weight wo have CBilmatcd at 1,U81,BSD 
M would be tuiuiiul 10,OUU men lo dmw it upon a smooth and 
d; WOO M diaw it upon u auTliiue formed of pieces of wood; 
Hone wsa {lui upon a wood jdatfomi and drawn upon wood; alU^ 
IBD if caie was takvn to soup the two surfaces wtdch slid upon, 

> bdnji SQ.B ftet wide, the men conld easily be disposed in tbrtT' . 
t Air diB first cose would rcqalre 2S0 In eaeh row, in case 
.and mttcb bet if they dlverj^; 220 Ibr the second; '206 Oi 
W Jbt tbe fonnb ; the last is the most pracilcablu melJiod. 
iliiiwlili iif Ibis itotie and its wuigbtwoDld make it impossible U'^ 
, nillen. As for those of granite, if the ground were Arm 
UA lo moka use of them, 300 men, or seven and a half n 

move the load. But It Is not likely tliat this method 
KCgKitof iia great expense. It is much more probahlo__ 
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SnppTHiiie m simple cap?t>n, navened 1ty no lercn, vritb > mean tan| 
■t Ihc point or appticaiiun nf the reinltRiu force of l>n titnof the (liasMn 
tbe dnim, eacb man makea bd effan whicli may be valuol at .n^l pum 
U twelve men vork each rapiiut, ibcir eSort will Iw (M'4 poiiacl*. «U 
giTM In tlie flnl case, when n force equal lo iwo-tbiidtorilie luiul unjoin 
StOO men and '.200 rapalaiu ; for Ihc locoiid cue, 3160 men and ISI is|i*Ui 
ItethKbird, vjOOUmeBaiia teficapiiaiu; and fbr ihe lounh, OOO men and 

By llw nae of pulleys and mafflea the nomber of men and cajKtau ■ 
lie reduced ooe-balf ora quarter. 

Tbe rciulu here vhown indk-are the Ibrce necessaiy to more the bkx^ ^ 
■ boriioBtal plane; Imtas li had to be ralaed alove the walla of tbe Ka\ 
whieh it icrTcd to cover, in ruiaili^ it upon an inclined plane il it eTidcnl ll 
the foreo mui 



rSIFOEM MrslCAi PITCH. 

The committee appolnleil a year aito hy a general meeting of mtulcl) 
and othon Intetested in mualc, asaembled In London, to rooiider Ibe mti 
of the pnsenl slate of munlBal pilch in England.' bavo rocenlly npon 
■nbatantiBlly aa follows: — 

Tbe committee found, after aliulo inqnlry, tbnl tbclr attenlioD voald bi 

to be directed to three principal poind ; >- 1 , Wlirther ■ nniromi miuinl pi 
was deilnblo. 2. Whether a unffnnn maBicnl pitch wai possible. 3. S 
potlaK a unlfbnn pitch to be dcsb-able and pocslble, what tliat pitch Ibo 
be. 

1. With the Ont of tbeie contiderstkinB the committee wai not hwg M<a>f 
pl«d, all tntimony going to prove tbe frequent Inconvenience to which mo*' I 
cat purfonners, vootl and InBCrumental, moflciU metnimenl-makcn, mwMI'fl 
director!, and even Inslrucled bearers, wen alike put by Toriallons la Ih* I 
pitch, whether of Individual luBtrnnicnts or nf entire orchestral. TiM tem- 1 
inllteii came early to a nnanlmons rooidutlon tbal n uniform pitch wasdeainlik. 

2. Tbe HBconrt question, " wliclhcr a uniform pitch was potslble," «M 
BM IbuBd to admit of h> ready an answer ns the first. Thai a nnilbrm pfeA 
1* iMver fbr any length of time maintained is well Imown to all piaelical 
niulclans. The eflects of temperature on musical Instmmenta are no ;niH 
and HI rapid, tliat a difference in pilch of at least a quarter of a lone bas 
often been remarked between the beginninBand the endof Ibesnnieconcen; 
and laetrunients not n«|nlrcd at tbu beginning of B perfotminco nn- frr- 
qnently tuned to a higher pitch in order to meet this aniiripatol clii.^TFrm 
In theatres, instrumcnlii to be used on the stage an; syitematictilK wi-x ■■ 
■harper than (hose to l>c used lu the orchestra, to compensate for i\f ilnlir 
enn of icmperainra before and behind tbe scenes. Still, though ii.c rii.-.it: 
lenancc of a certain piicli may be difflcult. or even impossible, the ilennidon 
of II Is not. A point of departure, if nolhin); more, would be in the bi^liW 
deftrce convenient to musicians. No great ptacticsl In convenience ha* em 

D fbund to n^inlt fVom any change of pilch possible during ■ sinicle pm. 2 
Ibrmance. Il la ai^inst the gradual elevation, consequent on the aba "^ 
an)* rvcQitniieil standard, Ihnt musical piactice requires a security. 
Klence In, happily, enabled to afford this, and to bring to the aM of n 

inat of SeWntlBB mteoiwri , \Mn, 





NA.TCctAL I'HiLosornr. 

■e thin one protms by which BnthaWandBH mar be oiljuMed. Masl- 
i iii.-b la not a mailer or mere comparison. A Hound La not merely scale 
i ikvo in relullon to unolhor; its pilch Is capikhle or exact mesKuremciit, 

I I lint iDxaiiureniCDt once recordiHl. II mav be reprodnced at any diitanro 
m uiae, without rerereiico lo any olber «oand whitlcrer. Id short, the nam- 
ber of (ibruiona per KcDnd due to b iftien Baiind can be aneHrlnlncd with 
the ume corlalnty lU the aiimber or aqaiue yards on a giten estate, or the 
number or loiu Imrlhcn of a given merthaiilninn. Several mclhoda of 
rDBntiDi; vjbrailond hare been adopted by menornclenceatdlfforani porioda, 
by one or oilier of which the pilch of certain noici (Bonoraliy either Cor A) 
tn this or that maslcal eitahllihoient lias been rei'ordedi no tliat a body o( 
fTMancc exiilB, In addition to, and indcpendcnl of, tlial of tanlnt;-forks, hells, 
•nd other Inatramciits least siucepllbla of chan<ie, by which the vsrinllons of 
pttch, ■[ different times aod in many dlDbrcnt places, maj' be asrortained 
■ith certainty. Under these clrcnm stances ilic coramitlee came to a rcsoiii- 
lion that a uniform pitch was not only declrable l>nt possible. It remained 
ftit Ibem to consider " what that plteh ihoald be." 

3. On this qneslioD sach very wide difference nf opinion was expressed, 
and, indeed, such very confliniog' evidence wa< adduced, that (ho rommiltee 
oHiflDiled lo m^e no fomial recommendation. They say, however, that, on 
eruundt of abstract propriciy, Ihey wore inclined lo recommend (lie pilch of 
C S12 for general adoptign, were there not certain practical conslderalioni in 
OPfMaiilan iv mj ctuin^. Tlitu, tlicy eay, ll is certain Otai ■ vbaa^ Rem 
tin pivscnl pitch of C ^(1 to C S13 — a change of alioal a semitone — could 
out be made without gnat Inconvenience and pecnulaiy loss lo tlie body 
with whom tlie adjuslment of the pitch practically ivsls, — our orchestral 
perfonaen. Such a change, loo, would fall heavily on masical Instrument 
iDoken, probably to (he extent, )ti many cases, of rendering tlw freatoi por- 
tiuu of their uxistini; stock valueltss. This objection, il is thoni;ht by some 
orcn or those who are roost anxious fur a great depression of the piment 
plteh, would he Atlal lo any proposition which did not in tome way meet it. 

In conclusion, liio commliieo call aiiontion to the lug^iions made by the 

ca ug i w of mtuicians which assembled al Slatti^ard. in ISM, which bnly 

niixamcDiled a jiltdi of S28 for C, =• 140 for A, basing their calculation on a 

.rivnro fbet onian-pipo, (;lviii^ thirty-three vilirutiuns per second instead 

(iirly-two. The toliowins would be the scale at ihjs pin* — the only one 

' pKjposed which gives oil the soimds la whole numbers; — 

CDEFGABC 

IS4 1»T 830 XiS S9a 440 IBS G2S 

I - iiitch, of which tin C is iiixleen vlbralions per second higher lluui (bat 
I 'yV2, and ei;{htcen vibrations lower than the C at the picsenl pitch (of 
I' 1 1, L-i as near as possible half-way tictwcen the iwo laller. and, therefore, a 
quarter of a tone above the one and n qitnner of a lone below the olher. 
T^> lower the stringed insimmcnts lo this piuh would obviously be anended 
■rilh little dllBcnlty. Depression lo the extent of a quarter of a tone is said 
!■ be easy with the bmss iuslnmientH ntid possible with Ihe wooden wind 
iOBlnuneiils — the Hntee, oboes, clarinuis, and bassoons — now in use. Few 
oiRana exist of higher pilch ihan the Slotlgaid, and the raisinK of Ibuse 
wUcb hai-e heen taued lo C 31*2 would not be attended with serious difllcalty. J 

Tfcii nm'li»"rt pitch, itieo. If not the very beat that could WoanocVitA^uwt J 

^MMHgi^U^ooo wiiicb, with many ir>conitneiidaUoT>B,«(ni\A^tn«^h^^^J 
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hut ebanco of kttidiiing tho gcnEml assent of ron(fiinpoTHi7 ti 
Tlioogh blt^hor Tban the jiitoti of 512, Ibc Pliilharmonlc pitch, or lh« 
normat, ibe Stntigaid pitrb ia bni a 1^ Tibmriimg bighrr than the 1a«i tm | 
of itKao, — one of which CKpvrienco has proved to be a iniod iilrrh tbrhi 
mental miulc. It is k ijoarter of a lone ttelow the pirwat pilch, hf g 
conwDt voted hitoterably high. Its adoptloD would inrolve UMc, fruT, | 
tncohvenleim: or pocimiiiry loss to Instrtunciital pcrfttrmen or n 
muiloal laBtruments. It nunlrl, tbercfoiT, lie likulj' lo meet tbo itippMt <f J 
the nujoritf of ihou iniereined in the qnestion of pitch. 
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Dr. BcoK Alison hm toad to tho Rojat Sodcty a paper "On the InteDBHIi* 
tkin of Sound through Solid Bodies b; the interposition of water bcttrcm 
Ihem »nd the dUtui eKltcmillea of Hcariog-Tubos." The nuthor glrcs an ac- 
coDm of varioiiB cxpcrimencs which he has reccntlf made on sounds proeeed- 
bij; through nulid bodies. He has found that sonnds wblch are mnt, when 
heard by a heBiin(,'-iuhe applied directly to solid sonndln); bodi«. liecame 
■ngTuentBd wbon water is Interposed between these bodies and the distal 
exVetnitf of the hearing-tabe. He has been able, by the employineol of 
vnur, to hear the soand of a solid bodjr, sucb as a table, which wrihoni 
itiis medinm liu been liiBiidllilc. Experiments hnvc been made npon watir 
In various anvonnts and in dlfforenl i^ondUions. Thus a very ihin layer, a 
mere ring round the edge of Iho Iiearin);-lube, masses of water in lan^ or 
■mailer vessels, and a ba^ of water, have been employed. The re^nlts have 
b«ea the same as rotnirds anRinenution. The decree of ■ngtncnuiifon wat 
Kmlest when the hearln|;.tube was Immersed fVcely In water. In exprr!- 
menllng upon water in vessels. It was found necessary t" 'lose (he extremity 
of the mbc to be Immersed, by lying over ll a piece of bladder or thin lodte- 
rubber; fbr Ihe entrance of water inio the Interior interfered greatly wli^ 
Che nugmennitlon. 

The c(!ict of water in ausmenllni; sound Is materially reduced If evnifl 
nnatl amount of solid material be Interp"^"' between the water ei 
and Iho month of the hearing-tnhe. A piece of wood, not much 
than a paper-ruiior, mHierially interfere* wltb Ihe auKmentiDS p 
water. The augmentation of sound thus obtained by water seems to h« A 
to the complete tilting of Ihe Itiiuld on the xolld body, oud at:io ~ ' 

mouth of tho hcaring-tobo, wberelij the Column of air li thoronRbly D 
closed ; al«o (o the loss impc<ltment to Ihe vlliracions of the Instrument w' 
hold in contact with waler than when held In contact with a solid body, ll 
WBler rteldiuK In a i^rcnter degree than a solid. 

Themodeof judeinKof Ihe angmcntallon was twofold: flisl. one w 
Hon was compared with another perceived by tbe same car, the one m 
tton Ibilowlni; hnmedlalely npon the other; second, the difrerenitot m 
phoue was employeil, by which two Impresskms are simulianeonsly n 
opon the two oara ; in whicb caap, if one Impression be maleilnlty |p 
than (he other, soand is perceived in thai car only on which the g 
bnprCHion Is made. To obtain Ihe ailvnntagn of the dllfiMcntiBl ti 
phone, or '■ Plionoscopo," as it mlBht here perhaps be more eorrtwlly dori 
juemi, wAm Roand.iutsomedlstaticc ftataUicBui-weru^wAni;! ' ' 

Jength woi Increased by the addlrton of long tu^wa o? Vn 




ExpCrinicnM wore made apoD other liquids licililcs iralor, »at'h as nnrctu? 
ud ether. 

Other mntvrlalB befiiiln liquids wore round to aSbn] a similar intenaifl- 
ntiuu aC Miuiitl from eollil bodlua, such aa lamlnie of gutlit-perclia or of 
InliA-nlbtier and shoeu of wilting paper, but the amount of aogmenutiuQ 

The henring-tatHH emplojedwcro varlons. Many of the oupcriTnenli wei« 
pcrfonnod with (he nulhor'a onlinarydilTcrGntiiilatclbophono, an i[i>ilrument 
dfucritx-d in the PAi7osopA™l MagiaiBe for November, 1858, Iiiciia-rubljer 
lubtis QIUxl with Irory ear-haobs, and with wooden or g{m% cup« (the iJae 
at the cap or ol^ect-extremity of onllnury BicthoscopeB], and huTiiiK an 
eAi-cxtreiDliy to pa» into the mcatua, and brass lobes, were also In turn 
employed. Tubes dosed at their dt>tat extremity with solid material, such 
a* e'smi dill nut answer so well as those dosed with metnbrano. 

The water-bag increases the impression conveyed to (Ih ear by the wooden 
sliittuMcopc, if it be placed between the Bat ear-piece and the oxtcrnul ear. 
Ii nutj bu oiapioyud alone to relnfon^e sound. The namu of Btdrophone has 

A poitsrripl is added, in which the anthor records an experiment made on 
the Imntt of ll>e Si<rpcntina river. A sound produced ujiuti the land wal 
txaml at a puinl in the water when It could not be board at an equal distaoee 
DD Ihegrouad. if the two limbs of the differential stethophono wereemplored 
slninttAoeouHly. 

Till) amBMlon upon tlio oat, connociod by means of a hollow tube with 
water In souorous undulations, ivas found to be much f;realer than that 

ftbe ear conncrled wiih Iho same waior by means of a solid rod. When 
Ittbo and solid rod were employed simultaneously, sound was beard 
t ear only supplied with the lube, 
ON THE REGISTRATION OP SOUND TIBHATIONS. 
Tlie Abb^ Ljiborde has recently devised the follovlnt; plan for reglsMlHllff 
the vlbrsiioni of sound. To the celling; of a room are fixed two rings, some 
sis fiMt apart, and to these are suspended two wooden rules, about elKbt 
feet lonit Their lower ends are fastened Into a btork or wood, which i» 
coniuctod with a pendulum, so that the vlbratiotis may lie registered od a 
plooe of kI»s, the face of which Is covered with smoke black. From thid 
pholoKmphlc ImpresaioDB may bo multiplied. If desirable, to any extent. 
This apparaius is much less costly than any other hiihcno made for ngls- 
tciio;; aouod>, and is Inleresting, since it Is an aid lowanl tbo Invention of 
mw-liiuea whieU shall Kradually advance from refftstcring sounds to rcsi*- 
tcrinK syllables and words. As toon as the wll of man baa invented a 
nacbine as delicate as the hnman ear, we can have reportiuK macblnss. 
Tlie idea is oertainly fur leas astonishing than that of the daKuerreoiype 
hcfiir« lis invention. If the vibmdons of ll^ht, so much Hner than those of 
■ouad, vn made to leflsier tliemselvei with such wonderful an^uracy, why 
ipwaot tluiribnuionsof souud bo made to do the samel 
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biK ■ Wotln-boiT m lln ^loes. t, aooDj-flt^Dre wfU be (brmcd 

10 llquiil. consislins of nothins but drti|ii of ll(|uid. Il' ihe Ttusel gligl 

the fbndaniBHtBl note. Ihe figure fonns n four-rayod ator, Hie ends of nKkt 

extCDil to Ihe fonr ooda] pulncs; bol l( the nole nhlch (he yeteel (^mtl 
Ibo aecond hie^er, Ihe Btnr will bo six-rayed; and if Ilio vesul giirecHtt 
higher tones, other more numerously rayed stars are prodnced. — P 
dorjfa ArmuleH, 

THE POWER OF A BIKD'S 90SG, 
When we hear the boq^ of a fonring lark, we may he snre that tha 
atmoaphero between ns and Ihe bird is filled with pulses, or andnlationi, W 
W, as they are onen called, produced by Ihe Utile sontmler'B oikhh of toM 
Tbla OTRsn 1b a TibrDlin<; InstmniDDt, resembling in principle tha feed oM 
clorlncl. Let ns auppoao that we boar Ihe Eong of a lark, eleVMed H 
bellthl of five hundred feet In the air. Before thiB is posBiblo, the tnidnal 
luTe agitated a Bpbere of sir one thonaand feet in diameter; that is toia) 
it must have communicated lo 17,6Se ions of air a motion suffideully IMCM 
to be apptvctated by our organs of hearing. — Pro/. TyndaU. • 

OS THE TELOCITV OF SOCND. 

It ba> generally been coneiderert that sound moTes at anniform Telocity! 
1,143 fbet per lecnnd; and In every booh on the subject rulea are Kivan 1 
which Ibedlstanceof any source of Bound, Burh adaflceami or a Hash of lift 
ntnt;, mny be ascertained by ealimaling Ihe nnmlwr of seconds and fructkina^ 
■ aocond wblth si upec between the ocularly-observed time of the (x 
of the phenomenon and the hearing of the Bound which acrompan 
DoDhtlesB many persons have In thia manner amased themselves It 

mating the distance off which certain violent lightning flashes mnil 

been, and have taken comfort fh>m the idea tiiat, if a certain number gf I 
seconds havD elapsed q/Icrthe flasb has taken place before the thunder i9 
heard, Ihey are safe from its effects ; falling inlo the very cammon enw oi 
mistaking (he cause for Ihe effect. The Rev. 8. EamEhaw has, however, 
been engird in some oxlreniely interesting malhematlcol invesll([atloua 
respectlnf; the pbenomenon of sound, and has arrived at the theoretical coa- 
closlon that violent Bounds are propoj^led far more rapidly than {teiille 
sounds, and that therefore all reasoning npon the distance of the flash, based 
upon the lapse of time between it and the thunder, is fallaciona. Uany 
Instances of this fiict are adduced In corroboralion of l!io theory, in wllich 
the dap of thunder followed Immediately after the lightning, when, jndKtng 
from the distance which the latter was fVom the observer, there sboold have 
been an inlerva! of tiiuny seconds duration. These and similar instance* 
have Induced the abovo-named gentleman to enter upon a mathematical 
investigation of the theory of Bonud, and he arrivea at the conclusion, con- 
trary to the hitherto universally received opinion, that there ia no limit to 
ttie velocity with which a violent sound is transmissible through the aunoft- 
phere, provided the phenomenon which produces the sound be sofBciemly 
Tlolent. Hence, it is probable that there is no sonnd which Is propajcatod 
ftuter than a clap of thunder, its genesis being especially violent. This 
theory seems niso capable of explaining the rumbling, rolling noise of tliun- 
(tor. /( Is only ncccisary to Imagine Ihnt vl\e sound at lis origin is hrohotLH 
I np, e/i/jurlty partial Intcnnptlon OI n:a<;ci,\on,HA< 



1 



■ttA^ECKAL PBXLOS0PB1. 

eal de^iceB of violenco. Thef would thns tm prnpagBtod with difTerent 
degrees of rapliliiy, aud would tbereforo not full u[iun iliu car, if it n-cro at 
any distance off, with a sadden crash, but in a scries uf minor clops, or as a 
rattle. If this theory bo tme, tlio report of a cannon should travel faster 
ihnn the liuman voice, aud thai of thunder fajiter than either. — Xowfon 
PhiHoyrapliic Nans. 

C H ROMO-ITPOG K ATHT. 

M. Bochette haa devised a new method of printing tho diOerent colors used 
In this art. Inatcad of applyhig a series of plates or stones, each bearmg 
CDO color, in ihu usual way, ha arranges his plates apon a rotating platform, 
ofanialler dimensions, bnc tibe those used on railways. Suppose four philea 
thus arranged with black, r^, blue, and grceti, and a sheet of four poKOS, 
nhieh it Is desired lo print, imposed upon thctn. One page will bo printed 
in each color, and hy taming the sheet a quarter rooiul each titne, the 
remaining colors will be printed in succession. This apparatus has a mo- 
chruiicul contrivance to ensure accuracy of positlonj aud, as thu colors 
ailinit of snpcr-position, Erecn may be formed by saccossivo printings of 
yellow and blue, orange by yellow and red, etc. 

ON THE SOLUTION OP ICE IN INLAND WATERS. 

In a, paper road before the American Association for ISSO, by Hr. B, F. 
Harrison, a theory lo account for (he sodden disappearance of ice in inland 
waters was presented, which was based upon a series of observations made 
upon B little lake in Connecticut, which is so hcdti;ed In that only the south 
ind southwest winds blow upon it. It is not fed by any large stream, and 
bus a siuall outlet. On the twenty-third day of Jantinry, 18ijO, he visited the 
lake, and found the ice ten or eleven Inches thictf. He found, at a station On 
tho lake, the tempcrBiniu of tho wBtor directly uuder the Ico to bo thhty-Tonr 
degrees; three ftiet down, thirty-eighti twelve 1^, torty<inoj tbe Inltom of 
iliH lake, forty-three and a half; mean temperature, thirty-eight and sevun- 
cigbths- On the sixth of March ho found the ico disappearing very rapidly, 
as much as one-third disappearing during tho two hours that ho remained 
by the lake. Tlie mean temperature of tho lake on this dale was filrty^lne 
Bnd a hair. The conclusion arrived at was, that the solotiou of the ico Is 
roused by heating up the water from the bottom, since tho warmth couU] 
not hare been communicated fVom the atmospbore, its temperature being 
lower thun the water. Tho moan tcniporature of tho earili ut a depth of 
twenty fitct famisbes a vast magazine of heat, that is immediately eSectlxi 
as soon as the cold from the atmosphere ceases to be Inteuso. 

THE GEEAT PYRAMID, — WHT, AND WHEN, WAS IT BUILT? 

Tho above Is tho title of a volume recently published in London hy John 
Taylor, a gentlcmaa of an exceedingly original mind, and fiivorably known 
in literary and scientific circles. His researches and Bpcculatlnns. whether 
leading (o aoy trutbAil rcsolt or no, will ut leaat be found iuleresting aud 

Of all the records of (heir cxislenco, which the men of ages long gone 
by hove left upon tho face of the earth, none, pcrbapB.lB eo emtaawVj ^ijiivar 
laied to excite universaJ interest, or to give lUe IQ BU^Hmaa&tLa^ccAsi&ae'i 
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US tbo pyramidi of Ejiypt. It wonid Bmntly be posnllile for ewtn tho hart 
curioai *Dd Inipn»3[onn1>lo of men to gtxe with hiB own ajva upon diow 
nilKbljr iniu^OF, or even llnien to the dcsFilptlone of thom wbirh huvr Itum 
i;l*aD by namliL-rless Envellem, from tbe time of HerodDins dawn la Ihs 
inoent day, witliont. when the Snt Ibelinic of almost itnpeflnl adtninrkiB 
hid snbaldcd, experiencing an Itrcsbtible impulse to >ah tbe two qtmlloiD 
which, Id hi* preuent volume, Hi. Taylor atlempts to rtnswer. And of all 
possible metbods of proceeding lo Che solution of these InevIlAl)!? qticnpi, 
lh«t adopted by Mr. Taylor la certainly the most lliorouchly iniMwonbT 
and reliable. It con^lats In pladnK, so lo spoak, the Great Pyraaild ilwlf IB 
the wilness-bon, and, step by step, eliciline its history from its own moalh. 
Sir. Taylor has never himself rielted tbe pyramids; but he dednre* bis con- 
rliisloiu rrom scacvfol mlluiion of the chief exbtlng records on the snlgwi, 
fbim tbe earliest period doim to the present time. So far fVom eonsiderinc 
Ills want of pcrsoDal acqunlnlnnce wllh the ol^ecl of his Inquiry as lEhely la 
bo In any doirreo prpjudii-inl to Its sncccsn, be is inclined to rCRanl tbis CiT- 
cnmstance as a snt^cct rather for congratnlaliDa than for regret. 

Whh regard to the flmt of the two questions proponnded by Mr. Taylor, 
an ImtnenHi mnjorlty of those who have Inquired Into tbe sul^eet ronrar in 
tbe opinion thai the pyramids of Egypt wore doiiuTicd iis the bnrlaUplaM* of 
Ibe kings by whom They were bnllt. A long snccosslon of travellen, tnm 
Strabo and Diodorun Sicuhis lo Dr. Robinson and the Rev. A. P. Slnnley. 
have Ri;reod nltbout hesitation in odoptln); this view. So ioniroiio. bowVVCf, 

as Ibe commencement of the present century, a different theory was slaiMd 
by «ime of tbe acientinc men who accompanied the French expcditioti n 
^y^t, Til., that the three IniKest pyramids were conslnicled on l^•tt■l■ i 
geometrical principles, and were Intended to perpetnats the memorjr of tk% J 
standard by which rliey were hullt. This hypoibeBls wna very coldly « ' * 
at Iho lime of Its Hrst eaggesilon, and It was not till the publication, li 
Of Colonel Hawaid Vyse's rescurches on the pyramids ihot itatttactad p 
nortce to DiiT nppreciolilo degree; but it has at length found a xaUomd 
plon tn Hr, Taylor, who, by a careful eKanilnalion of all exischi|t n 
flMlBl^ect, endcnvon to sbaw ibat, when rightly iindcrsiood, they tc 
and all, to Its complete nrndrmntlon. Although he auenis inclined W « 
this theory to the two smnller pymtnlds of Gizeh, It is only in the esse 4 
Great Pyramid thai ho prosccntes his inquiries In dctnll. DbTtoiu^, d 
llnl things lo be done iu such n case arc to ascertain the e 
oT tbe pyramid In lis prrfecc Ktate, and to rei'onelle, In 

ler, tbo conflicting meuKunimonts which have been assignol to HA 
to llmo by various oliscrvers. The latter of these two objeot* I 
Taylor aObcta with a great show of pmbabltily, by pointing out tl 
only within a rci'cnt period thai the true hase of the pyramid hM b 
naeb«d. and that the smnller and earlier nieasun 

m the lower licnt of the cdlfli^e were more or less covered np whti • 
and da-Hi. With regard 10 the former point, it baa long been «i 
tllM the present conilillon of tbe pymmid Is 1^ rh>m being that in whld 
iffaa len by its builders, and that It was originally a perftct pyramid, »" 
■barp angle* and lermlnnilne !>■ ■ point. This tiasplclon receired a ilTOf 
ranllrmatloii In nw. when U. Lu P6re and Colonel Coutelle. In lurreyttii; 
the plntfnrm on wliii'h Iho pyrnmld was foimded, discovered at lioih tlit 

" W."f("rn and nonbweslern am[\eii a wWc shnVta'H stwliCT, uhlcli seerard | 
a ftare (»eiulp-If"cil for lUe mepiiuTi ol «.to« " — — ._ 
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Into ■ cnMlnty in 1837, when Colonel Vyw dfsrovereil two of ihe 
rninj^-BtiiuiMi, KctuHll^ in n^N, nesrij In the centre or the northern tare of 
■be t>vninil<L The an^e at -wblch these caalng-flonos &re Inclined (31° M') 
■ml ihe leni^h of the bus {704 teet] liclne both bnonn, the total lici^hi of 
ihc ptramlrl In easily a«i.'enu[i*!d, anil all lis dimousloiis are Ihi^D HBiiarae- 
Knilj- (Iclennlncil. They are a« follows; 

Lfni^h ofronnrr bnie, includlDe coilng^atonea, . ;04 

LcDifth or present tWH, »S 

Fonnrrhelj(tit, iusludin|tculng4toDH, ... 481) B 

Front hdjcbt. perpendlcDliir, 49) 9 

Fonntr height, iuellDcd, . . . Sll 

rmcnl belgbl, Inclined Ma a 

Width at [uieDiEnt In front of ClulDg-ttonca In centre 

ofnorlhcrni'iae, SI fl 

Parmer extent of h*H, 13 1 Zl 

1-reHDt Client of buc, 13 3 8 

TbO anijlo of the casinc-monea bclnj; 5P 50', and tbo baso 7M feet, the 
betehl of the pyramid, aappoaing it to end In a point, would 1m 460 tetl. 
"■What reason," aiika Mr. Taylor, "can be assigned for the founders of Ibe 
Gimt Pyrumid Elvjng II this prcdae angle, and not rather mablne eorh fhce 
an eqnllaleral triangle ? The only ono wo can suscpst is, that llicy know the 
earth to he a ephcie; thai they had Tnoasured off a portion ol one of 111 
gKot circle*, and, by obaervlnu the motion of Ihe henTenly bodies over tlie 
«atth'a inrlVce, had ascertained Its drcnmferonee, and were now defirons of 
ImriiiK iMhlnd them a lecorrl of that elreumferenco as correct and Impertoh- 
■bla v it waa posiible for ihcm to confitmct.. They aisamed the earth to 
lie a perf^i sphere, and as Ihey knew that the radius of a elrt'ie innHl bear a 
totaln proportion lo its clrcumfcrenre, they then ballt a prtamid of mch a 
beialil, in proportion to Its bnae, thai its pcrpendlcalnr would he cqnni to Ilia 
radios of a circle equal in circatnference to llio perimeter of the base. How 
th« tliou^ht oCLTirred to them wo cannot lull ; but a more proper monament 
igr this purpose <^>uld not have been devised than a va^t pyramid wlib a 
Uniin tias«, the vertical height of which pyramid should be the radius of 
• a^wre in its clrcamference cigoal 10 the perimeter of (he hnse. It was 
ImpOMlble to build a hemisphere of so laree a size. In Ihe tbrm of a pyra- 
iTiii-t all these truths mlitlit be declared which Ihey had taken so much pains 
11 \eani; anit in Hint form the structure would be less Unblo to Ituury from 

Now, the exact anftle which must be (tiven lo Ihc fac* of a pyramid, In 
onler lo enable it to fiiilll these conditions, Is SI" 51' H"; lo which Ihe 
Olwervn] angle of Si" SV it as near an approach an Ihe mntrujiude of Ihe 
work would probably allow. At a Hirther proof that Ibis coincidence In The 
Mxlei was not ■nlclental. Sir. Taylor rtfcm to ihe atntemenl of Herodoins, 
whteh he cathered from Ihe ofllclal Koardlans of the pytnmid at the time of 
Ml visit, that "each face of Ihe pyramid Is eight plethra. and tho hoiiihl Is 
' |iinl." lie conclades that this mensnremcnt refers, not to linear lini to 

I II am meaiure; and tbnt the atdcmenl sli;nine« that tha ttunvtwi of h\«m& 
A tkm cf the pyTomld Is equal to tU« tqiliwat ft»]Mdifr!fa H<ri>> 
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1 diamfter ia 873 fi 
R>el. Takfnj; the diameter ai a: 

ftiot, and in tiic rircumference 3H'I of the same feet. The true propnnlaa 
In aspheru woolil lie 31<11,5a37 Ibet, alKiutai (bet less than the sitiuil mns- 
nT«. This foiM of -0T3 of tb« English tout ia precisely the largcc Roman, or 
Ilallsn, foot, wbuse vonnertlon niili the pyramid meitsuce U tbiu cnalr- 
Itobed. By s aeriea of eUiIiorale bnt very latercadnK caicnUlioni, Mr. Taykor 
abowt thai the dlilereal ancient l^t with wliich we are Bcquainted, as wall 
as the Enirlish foot, are similarly eoniicctod wilh Ihe pyramul measure*. 
Tbns thofoot of DnuniororDiodonuSlcnliie, nhlcli is l.DyOS English ftcl, 
fl contained TOO time* In tlie length of the base of the pyrnmjil, anil ISO 
million of times In the eirrninrercufo or Ibe earth, as niveil liy EraioiiiticDeBl 
and It U that measnrearibocircnTnrcn!iicoorwlil('h363,li3i3leet coiisl IiuId a 
degree. This la nrlually Ibe length of the degree iu tlie hillluilo of ibc On«l 
Fyminld. The rircumfetcnre of the earth bcintt lao.noo.DOO Egyptias 
fbut, the dlumeler woalil be ubuut 38,200,000 A.-ct, or 4% 100,000 E^lirtaB 
Inehea. Dainlicra which furnish uo principle of onily *s a measure of the 
diameter. IT, however, we expro** the diameler of Ihu earth In EiikIIbIi, boI 
In Kgyptlan. feet, we have 41,673,360 R-cl, or lflO,l)l»,5BO Indies; and tba 
«i(CnmlVnmce is 130,U0e,000 EnifllKh feel, or l,570,6a(i.O0O inches. DouWinc 
Ibk lail namber, we hare 3,1II,7U3,000 KnKlish IdcIios; and dlrhling 130,- 
BOe.aoa by 3.111793 (Instead of S.lJliioa) civca at il.&X.IX.l Eii|;llth frtn, ar 
000,000,000 EnKllsh Inchva, for the diameter. Hence, ai the buitding of ito J 
>yr«n>Iil, the dlauieuir of the earth was indicated by 1, when its c 
eim was reprocnted by .1.141702 (tbeiwiUBl proportion of the dianeMr «f ift. ] 
■i'liereto lU drcumrorencQ being 1 to 3.14150'^). These nuniboiis hi« di " 
tba actnal moaBure, which Ibcrefore allows 500,000,000 inches Tor tlM d 
lor, and l,ri7a,EU<l,0U0 for tlie circum rcrenco. But these iaclieaaT 
liiebesi wltcnco Mr. Tujlor conclude* tliat the En^liih Inrh was in 
Ull* early period to expnxig the 300 mlllionib purt or tliu diameter of tlw M 
Mot only all the ancient feel wilh which we are Rcquulnlvd, but alia «!' 
euUt* Which we find tnenlioned in tlie Scriptures and cli>vwhcrc,aTe,ao 
hiit to Ur. Ta>*1or, counoctcd with the pyniuild mcoiiiuv; hut wo htkv 
■p«M to daull tliB connection in each case. 

Havinx thus eondnded, from the exierior measun'menli of the < 
PyraiBld, lliat it was defllipled as a record of the dimi 
now remain! to inquire wlist we can hsam from It* Interior. Tho odIj>«I 
BS yet discovered indido tho pyramid Is an oblong eoOur, ' ' '" 
ironKtl or hoi-bach, hulloncd with the greatest oecnracy out 
or porphyry, and placed In what is Itnown as the Kind's Chamber. 
eolTur bus scnemlly been i^garded as dtisigncd for a sarcoph^gna. , 
(tern a coDsidorution of its dimension*, ai recorded by CobiDel Vyse, Mr. V 
kr arrives at BTuiydiirurenc condusion. It isTBinobes long, 90.3 wiilo> ai 
M.3deiip; and iii cubic content is conioqnently 71,311.5 inche*. T* 
cube of (he Kamak cubit of 41,473 iuihei Is 71,3J8 8, a numberec 
Ibnt exprcstiiix tlie cuiilc content of tlie colTcr, that Ur. Taylor eondnd 
Ibul (ho true capacity of the coffer 1* a cable Komok cubit, and tt 
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'hit Uic Hebrev, Greek, uul Rnmiin mennurcg, nnil, Hnnliy. with Ibone 
1 Iii.-h ore In use niuon<!8i in at iho praseiii tiay. Tlits ponion of bis iniiulry 
- <o (nirioQ!' nnd Intf rcjtlng o« lo deserru oxlmrciom — 

" Ritt no nation, sncieni or motlern, h so remnrkabla for liftvlng pT«BerTitil 
s r-iusc wrrecmcni with the pyra'ni'l cotTer ns onr own. Fimt, our pei?k of 
'iliHt. like Iba hertous and mixiliu, is contulnetl 128 times in llmt rofftr; 
'''■iiTKllir, IhirtT-lwo of oar bnahels of whi-ul, or fpar of dot qunnera of 
"lic*!, vould fill a VMsel of that Game capacity if wo had ontt scitl In one; 
'■ui. tbifdiy, thoagh a, vessel of ihln capaciij' is uoi in existunee wiib a* M 
t>r»«nt| we most hsTe had aoch a meaaaro In earlier times, since we make 
ilally reference to It : for, when we cay eight bu&heia of wheat am a qnarlBT, 
wc afflrtn II lo be a fourth part of some enliro measure, which is oxoclly 
ei]uBl in CBpncltj lo the pyramid coffer. 

"This measure was our chaliiron, in LaHn caldariuni, a hot batb; and 
ilmngh our measure was never used as a bath, we cunnoi wonder that >ueh 

■ nnme wns ^ren to the Tessei, if It resoniblcd, ns it prolwl)ly did. liie pym- 
tni'l roOiT. for thai is mrule exactly in the fonn of a liot batli. Dut no other 
mrion, as far ■» WD oin ascertain, has ever made use of sach a meanura of 

■ 'i|>adty l>eBldes the English, and given it a name so exactly correspondinR 
" I lii ituit wliich would be a tme description of tbe pymmid rolfer. The 
■■ii-,r of the Scripturei represents tbe same vessel In size and sbapc, bdi It 

. n., not iisnl HI a mcoaare of caporlly. Tbe Roman lalmiB, which la Um 
.: mo word as laver, was appllctl lo a bath In whleh a person may recline or 
I iihe; as also to a wine-vat, l>Qt not to a mi:asiire of capacity j and, probn- 

I ^, Id nooibor conntry than oar own i* tbo wor<l ehaltlnui, which meaniA 
t>i.| iNuh (OS the wonlculdron means an Iron or copper veusel cotitalnlnKhot 
vater), relniiiod as the proper term (br a mooaarD of cupaclt)', preriaely 
equal K) that of the pyramid coffer. By thcac ficvcrnl minulD and slngnlar 
ruiiiddvnces. tbe English nation appears to be more closely identified with 
Ihr] people who founded the Great Pyramid than many of llioae nations of 
antiquity wlio were apparently brougbl Into closer contact with Egypt In the 

Itu also traces to the coffer the distinction between Troy and Avolrdupoia 
weight :- 

•'Aatbo pynimidfofforcontaltis 18.005.7«lTroy puins, or 18,000,000 grains 
(omllting STOO grains, equal to one pound), so it contains 3125 pounds Troy 
iif S7nO {grains. But this Is the weii^ht Of water. If the coflbr were fillod 
with wheat the weight wonid bo only 3S00 ponnds, or onc-Hnh loss. Accord- 
ingly, 10 pounds Tniy of water would occupy the space of 8 ponnds Troy 
of wheal. The coffor was probalily intended fbr a com messure in lb« Hrst 
InsHDce; hut it was also found thnt the same vessel, which would hold 3500 
poonds of wheat, would hold 312^ pounds of water or wine. Henn any 
Trawl of capacity which would hold 10 poundi 
wed to hold e pounds of T300 )rraina. This w 
MHljr, of our Arolnlupols pound. 

"The name of Aivirilnpoii does not appear to have been civcn lo any 
ktod of wcijrht in EuKlnnd enrller than the ninth year of Eilwnnl tlio Tlilrd. 

II l« nif»in mentioned in (he twenty-fonrth year of Henry llie ElEl'tb, when 
ri iiaince directs * Ihul beef. pork, mutton, and veal alinll be sold by wciKht, 

■ lUcd Avcnlnpols;' whence wb may infer that butchers' meat hod pre»l- 

'r been sold by Troy weight If there was an older wclKht which «■ 

Pi im tt lb* Mitikat tiu •met wm lupii 
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occapiod the same npkco, vii., that of S to 4. or 7200 i^ali 
no olhor pvculiw nam« for ti hu coinu down to our times. 

" hat Ihcre was, <Voqi the unrllost agus, a diSurvDt poand from the Tit 
poand nudo aee of, by whiuh Uie merchant bought his ([oodg; uid his pro 
WB] obiBlaed by svlllus iliem asala at the samo pricu la a lou pouud. 11 
pODtul wa« called llio merchant's pound. lu oaace was the (amo at U 
Troy ounce of 'ISO fnvins. but, instead of 13, It contained 13 ouiices. Pta 
•ayi, 'ffH'ndociui aariafaciuat IHmm mmaloriam,' — ' 15 ounces make the ml 
chant's pound.' It wai equal, ihcrBroro, to 7300 grajtu Troy; bat ila 01q« 
iras not to represent the comparative velj-ht of wine and wbeat, or ml 
and wheal, but lo icl*e an adTaatuse equal to 30 per cent, or one-4ftb, 
tha merchant or wholeiule buyer, [a mnklni; his purcboics. Ho sold 1 
gooils at Ihn samo prli-e per pound at which he bon<iht them, the increnM 
of 3 ouncu In IS, or 30 per cent, being bis proflt. Further advantage* w« 
abo fjitven him ; at when 1 13 and I'JO pounds woro in twime case* leckou 
to the 100 pouuds, ou his iiiltiuK a lari^ quantity- Thus the marctMnl 
pound wa4 a »ort of inoKh wholesale pouud, iu which 
dlatojtitnled, Ihoie bclnn denltniod lo bo icivan ic 
wwiliiittliBArolrdupois poimil.wLen iinaa established, took 
of any welKht tielow a scruple. In i^ods not weighed but counted, k 
tiDtnbcc was allowed the merchant at the retail price of the smaller numhi 

E*«a the term Troy-wclKlil i<, arcordlni: lo Mr. Taylor, derived ttam 
GOffiir, Ining a conupllon of Trou^cli-wolKlit. 

With regard to the wnund quosilon kiviwdjnited by Mr. Tiiylor, When 
Itto pyramid built? our 11 mlicU space forbids fluther notice. 
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n lnCrQdurt!>l Into a Same pw- 
bright lino. Bnns«n 
nclbod or qiialluuive aanl.vBls 
.cl leads to Ihe 
ir recently published (and nl 



a veil known Ihul mAny nubelnncea w 
(tn thp properly of tiuislng In tlio Bpecimra « 
ud KlrcbholT bovc laaeil upon tbc«e linea a 
■hlclt materially exlcnde cfac ilomoin of tbet 
Mjinionof many dlfflcutl problems, Insmei 

(bttract of which may be Tound in SilllmBii'ii Journal for November, ISliO), 

the luthora dcTelop In detail tho method to be pureocd in the GxamlnaUons 

of the melala, of Che alkalies, and Rlkallne earths. They show, in the flnt 

httn, that tho different atates of combination of the melnls examined, nl 

' 11 aa Tciy grrat diflbroncca of teiuptuvtnre In tile HameB prodaved, exert 

iNrtneiice on the position of Iha spectrai llnea cortEspondine to (he par- 

ijl:ir metals. The same metallic compound gives a spetlmm which Is tho 

I :>' Inienec the blither tho temperature of the flume; moreover, Ibe most 

liLilecompouadof any parlicniarmelal always gives the (greatest Intcnilt; 

n licnsmallpleceaof potassium, sodium, lithium and calclnm are atljiehcd 
'ir extremilie* of line platinum wln-j enclosed In glass tultus, and Ihe spnrk 
.1 ituhmkorfT's induellon-nppnratuB is allowed to pass from one pole lo 
.nher, tho spectra arc found to contain the eanio briitht lines as lira 
' •■■s. From this, it appears iliat ibcse brlubt lines may In looked upon as 
.liii indications of the presence of the metals In question, Tbey serve aa 
.!< lions by which these subatancos may be reeogniied more sharply, mole 
liili-kly, and in smaller quontitica, than by any other annlylical process. 

This analyslsof tho chemical cumposltloo of subatnurea promises lo furnish 
aUoainethoitorinvcstlKatin<; the chemical nataro of the atmospheres of the 
tan and of the brighter flxcd stars. Kirchhoff has shown, from theoretical 
rattiMetstions, that ibe apectram of an ignited gas Is Inverted when ■ HMtrM 
Of light of fofflclont intensity, and giving a contlnnoua spectrum, is placed 
behind It. In other words, the bright ilnei are ander these cbrnmstunces 
oovvcrud into dark onoa. From this it appears (hat the solnr spectrum, with 
hi dark lines. Is nothing else than (he Inversion of Ihe spectram, which llie 
umiMpherc of the sun would show by Itself. The chemical analysla of lbs 
Hin'a atroosphenl requites us, therefore, only (o determine wbut substances 
introdaced into a flame will produce bright lines. «>rresp<iTi4SnR w \\\« liaA. 
*~ WfcaxunV JIkIu. The Mthon havo veiiDiMl by iUrA ex^mnox 'ftA 
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khOTe coDdiuIoiu, bhiI have lii*ertpd tlie bri^it lines of potuslum, m 
hiblum, CBldum, strDntium. and haiiaih. Tliey promlu a (aitl 
of lUelr very hoMitifal ind valuable invotll^^Blioas. — i'ogg, ^n. Jam, U 
a SaiiimBi'4 Journal, NoixmbiT, tSHO. 



An IntercBtlng tmd elabonie paper by Goatav TBcbcrmnlc, pubUubcd in ih> 
PiDceedinttn of the Aaulismy ot Science of Vienna, nnil excniciied la ■ 
■bridiced fonn In Kaop'i ContnilblBll (July 4, IStlO), Ou Ihe aut^lect of UH | 
Inw at rolnmcn ot liigald cbcnilckl compound*, aflbnls a support U 
exprB8fe4l by Sir. Lcn, of Philodclpblii, snd (ubei*, " Ibut iIkhc tx 
■wt have a« yet faiJiNi to decompose we have not (bund to 
The MUbar iheroin ahowj Itiat many of CLe subslBDcea n. 
elenieiiU comport IbemselveB In tbe phyaleal propertio exblbiied brdi 
comlitnaiionsiuivmpaund bodies. and ibatli Is ]">*<>) tile f'^'" tbcM phyalctf f 
propertluiodetfrmlno (bypaiheilcallylthenunibcrof "pbyB<cal"urab«olal 
atoms wbk'b ha supposes lo be conlnincd la a ebemlcal atoni of such b 
or pncudo-elcmcnt. Ho endeavors lo ebow Uint it Is posBililc to calcnUtadi 
■pwlllc pvvit.v of a liquid from lu momic weitjht and ihe nuuibsrof di 
{FbamicallHIams in Its compound molcculo as data, but tt 

W Ibe imiiKdisK inferencs [bM Mcb cbemiml q(om cont«iu«, witl) fowo 
tlons, several pbyilcal atoms. 

Tbe pnrticulnrs of tbe ihioiyorM.Tachcrmak, nnd tbe results dedncaltj' I 
him, are too Icchnical for presentatjon in iba pmscnt volomc; bat a faiiblT I 
rcftaience to Ihom maybe found In Sllllman's Journal for Nostmbor, IStn^lx. I 
a paper communicated by M. Catty Lea, of Philadolplilo, on tbe sultJeet. 

OK TOE KUUEBICAL KELATIOXS EXISTING BETWEEN TOE 

In tbe Amual of ScienKJic Duronry for 18a0, we published an absttaet o( 
> paper, by H. Carey Len, Esq. (rontrlbuled to SiNiHun's Jatu'mil], (cttlnR 
fbrth soiue exceedingly mrions numcricnl relations existing between Iba 
equivalent nnnibem of tbe so-called clcmvntHry tMulles.' In the May Dua- 
bec of tbo Mmo Journal we find an additional paper by the name author. In 
wbleb a now spet.'<es of relation lietwecn the equivalent nnmlirts of lb« 
dements Is |iointed ont, wbolly dlBtlntt, It is believed, from any hltheilo 
noticed, and which Mr. Lea terms "Owmtlriivi Baliot." 

"The arithmetical relations between tbo equivalent numbers of U« 
elcniMsnu," sayi Mr. Leo, " are snrrepllhle of at least an bypolhetiral expU- 
HUlOD.on tbe supposition that thommmon difference In a series of elemmli 
nay npresent (he equivalent numliert of a nuhslonee as yet uDdctcrrotned, 
which, by Its comblDHtions In varying; proportions, ^ves rise to tlie bodiia 
conaOlutlng the snccctsivD terms of the series. The new aiiaioKieE. on lbs 
contraiT. "re more diDlcnli of explanation, even by bypoihesls. Their oot* 
imcy. sometimes absolote, renders Improbable tbe luppositioi 
letv nuuai (-olncidcui-cs. 

"The nature of these relation s consists in Ibis. Ihol if we take t 
lue the ratio which subsists between the namlier 



1 See Annual of BotentlBe Dlseoven loi W{n,w.T%4K^ 
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their fliumio wciebt^, wo 111117 find, in cortain auvs, thai It it Idencimi vlUi 
llio nillo BulwiaiiDic bciwDuii ibv aiomic wciglitu of two oiticr ■ubiitanc^, and 
toon ibreuecb a ranaUonljIe uamberor clenivntit. Tbi nUo betweeu Ihe 
■toiDic wcIkIiw, for Innlanto, of oxyK^n Bud nlirogen, it that of IboF nt 
f^rcQ, M> likowlM U that tMtwM-n ilioto of lireoiiluin and potowium, poiu- 
-Liiin auU bariam, w[(b slisoluio exaciituile. Wlint renders iLb the moni 
: I. Tn urkablc if, itml nil three of llirao Ibs( aulMlaan^a iim siriklni; exceptions 
<'< l'rouc'» law, lliut the equlvuleuls of llie dumcnts arc exau mnltliiJefl of 
tliiit of liTtlruicuni ihiry nil hitve dwimnU, Kirconlnm i2A, potasalnra 30.3, 
Ixuiuiii OB.1I. Mow, iho ratio just mentioned i;tvus these iiumbors with tlieir 
decimals with perfitt eiaccueti. Tlia same spei-ka o( mluiion also sxista 
betvwn ntanr other clomenu. 

" Agti", llie aioinic weight of carbon sunda lo that at nliroKcn in the l«tIo 
• ■r three to seven, a [iroponion wUiell is foniiJ emclij' or appriixitDalcl/ to 
'Mutid to coitaiil otiicr eicmcnta. Apart, aiso, from theoe mora Kcnenil 
:-.\t:na, nnuiy elements tnnj tie claised tuttelhcr lu itoablo or tnibls pairs, 
rtich (bat the two olemeiiM in otHS pair stand <o euch other In ttus ume 
iiumeffcid mtio a» the two elomenls of a secuiid or third pair, tlio two elo- 
menla ronallinihii; each puir lioing more ur Icaa cluscly aliii.'d 10 cai'li other 
la pioponin, ihon^h the pairs are not neecasariij oiialogoui with ihoso with 
whii'k ihcjr are oompiired. 

" Fm ciuniple, BiKciuc stands 10 antimony in the same numerlnU latio m 
Mtenhim to tollnrlnm, within an exlromely small rmclion, eo tliut by mulll- 
pl>1tlg and dividing; WD have: — 



..TT.^ M: 



— 120, Anilraou J = 



fieleniaiD M 

Oortparc doev not allow nirthcrrtrerenoe to the details of Ibis paper than 
tORlTe U« coticlusioD, which it u foUun-i: — 

" It is nut easy to fix [be exact amniinl of Importance which Bttaebei 10 
tho bumerical relations ap to Ibla time oxccnnliied to exist bctwocn lb* 
ulumlc wci){t>ti of the elements. Some are, do duubl, mere caiual rslnd- 
doncea, and relniioiu rcniartably enact and syminoirlcal may wtiai between 
iliu atomic wu Ik h (9 of bodies which hare no nnulof^us In Ihulc properties: 
I'T example, we mny take calcium twenty, M-lenium n>tty, uranium tixl?, 
loioine eighty, meri^ary one hundred. Hem the differoni-ea are not only 
' .net, but all the (ulnequent numbcn are multlplca of tbe Bret, and this 
ir.iwoenboUlas remarkably dlsBimiiar in their properties, — a slriUits.prouf 
ttl the neruMlIyof cnuiion In iiiruning relacious of proporlics OS tbUowlnR 
from relationa of numbers. Itui, on the oiUer bund, to r^ect llie relatioiii 
dT namber when accompanied by un3.lot!7 of prupurtiea as unmeaning and 
uuiiBpunanl, would be 10 err qoiCe as mncb on ih<i olbcr side. When the 
ieoelvcd equivalent of nn i-lemcni, forming a term In a well marked scriea, 
Mtun fivtn that obtained by celruluiion, ll naiurally leads, as ProfbsMir 
ftlallet ha* remurhed, to nuspect an error and desire a tedetermlnalloii. The 
fact (hat a eroup oT elamenti, alllnd In their chemical choracleri, may bt 
DmuKod In a lerlca tiavlng n Fommon dUTmnicci or a deflnlie ratio belwMO 
itx UrrnH, conftrms Ihe propriety of Eroitplns; those elemonu together, and 
torh anaio^i<s may, ia doubtfol caacs, assist lU ia orriviDg at • correct 
claiuiB cation." 
il7 
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(tuubstame a new proportion of the Bcrond, until uttor 
it effocted. Al»o, there are certain bodies wliicli, when iinllcd ti 
fiT« pTDdocl* wliose rorobjning power la more cner^iic than ihstoTl^ 
idmide mbituicc. Of these he enumerUei oxide or carbon, s 
etc, which not only are able lo absorb IVosh qoantities o 
gamier Ikcillt^ than carbon and gnliihur, but which am able 10 ftinn ir 
chlarin^ iodine, etc., compoands corresponding to Ibose of maxlmtttn ok|^ 
gmlaatioD. These pnupa, which can he eepaisteil intact ttota their rimilri- 
aaUons, and which subsequently present all (he appearances of alinplc tmtle*, 
■re named nubrah. Every coinponnd may be regarded na a nystcm of nwil<- 
cnka In equilibrium, whose atoms are attiaiied by affinities more or kls 
■erong. ir we replace one or BCToral of these atoms by an ctjnal numherof 
•ome other sululance, wo olnain new compounds, which present the same 
inwhatiical grouping aa the primiiiro protlurl. and whose equilibrium will 
vaifwlthin any extended limits, according to the fbrre of theMtmrtioiisof 
Ibe elemenlB of the newsnbslance. Thns aiamnula can excbaUKO all or jwit 
of it! bydro^n for chlorine, bromine, iodine, earlKin, etbylo, meiab, etc., ta 
(brm compounds lieionging to the same syalcm, but in variable slate* of 
eqnlibriani. Thns, while ammoitia resists a dull rvd heat, ctahnido of nl 
ladeatrojed al a lemperalme below ihat of boiling waler. When d 
ethyle, amyle, etc., unite with certain simple bodic! 
wboBO afflnily for oxygen exceeds that of the simple aQbsIanrc. TbiM tf 
vrhOM behavior to waler at ordinary temperatuies Is very quiet, i 
It with violence when united with methyle or ctbyle. ~' 
mnt;nesium and aluminium, and siill more so with th 
EMtali, sncb as potossinm and sodium. The mott eleetro-ncgatlve n 
tadi u line, lin, lead, and raercory, which, lihe the preceding, c 
tlNRlfelTea with the alcoholic radicals, form, lllie them, compoands with ■ 
ammg; affinity for oxygen, chlorine, etc. ; but these affinities are less ener- 
gMic, and when the satumtlun point is obtained, Ihcy comport themsclTn 
•a inert sntmanccs towanla theao bodies. The compounds of cihyle and 
Dtstttylo with metals, bein^; aide to ec]>aratc IhemselTca hilnrt nnm new 
eomliliiatlons, play the part of elemcnlHry aubslaiiees. The cnrroni prr>p«i- 
tle« of the mcialllc cthylidcs atul meihylidcs, which behave like real meraJ*. 
monelectro-poailive than the simple metals which ihey contain, have rrriai«il 
Icglltlnalo doubts as to (he elementary character of the metal* th>-iii^>'l>n. 
EUl^ luid mclhyle tmite with the clec(ro-neBati>-e bodies which smmi n' ilw 
liead of the »eriea of simple bodies (oxygen, chlorine, etc.) and form - iiiilu 
■od nontral coiuponnda. As we descend the Scale and approach puiu—iiiiii, 
which ii at its base, we obtain less stable compoirnds invested niib iiiib 
eoWKVtle affinities for the substances higher in the si-ale, thai a molecule la 
dtoplaced, and simple and stable componnds produccil. Tlie remainderef 
t ba pap er la occupied with dcsciiptioiiB of metallic compounds of eihjk W^ 
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Vnn Kubcll baa iheovcnd in vuxrnlrc, iKsoliyniie, and saniarskita, and & 
i-iniBll:* from Tuniniilii, it new tnriallic lu-id, bcloaftins to the eamo group 
niib uuiulic anil niuliic siiils. Tu ilie dcw nii:tal cuiitoiucd iu IkiH acid tlie 



ALUMINDM LEAF. 

A Pari-'iinn (Kild-bester, Degonsse, liaa 8U0<«cded In oblaloillE iMTel Of 
aluminum u llila lu Ihotio lYom ^lil anil silver. Tlie KliimitiuTn must be 
Rbcoted rcpeainli; over a clifinD^-<liab durini^ the propuM of boatjdi;, Tttl> 
)nf U li.-»i titiUituit tliBD thut of silrur, liul it ii tiot so aamly tarnished na tho 
hOKT. It is fuiily comlmitible, lahlnK llnj when held in tlie flame of a cmn- 
dto, and Imrniiix with an exfWitigl.v intniM wbito llitnic. 

Aminlin^ to Pabiui. ilie diemiml lectarer will And aluminum leaf to ba 
vdl Hlkiited Ibr oxhibillng (he rluunctcriiitic propurties of tlio metal. It 
dknlTC*, A>r example, with fcDTpriBlng rapidity in a solDtiou of caiutic alkali. 

SEW UETItOD OF rBErAttlNIS TUE HETAL CALUIUM. 

Ckicm hot Bucrocilud in prepariuj! largo qimmilie* of calrium by the (bl- 

\cm'mg pHH-eu: A inixiurc of ;iin pun of Smttl ami pnlvciiTicd cblorlda 

of nUcinm, with 400 pnrts of gmnulnied, distilled zinv, uuil 100 parts of 

mlium ill pimvi, is lu In liiateil lo icdnesa iu a itquIiIq. Tlie reaction la 

fN-lile, and alter tome time damcB of line ^peor. Tlio heat is Ihen to bs 

T.iL-letBtol, the tempunituro reniainin}: aa lii^h as posniblu without volaljUi- 

' I.- thaiinr; after a qosrlcr of an hour the (Tnidlile maybe irilhdnwn flran 

iiL-flre. It eonlalnn n well-flued metallic lna«s, which is hijjlily aj'MallilM, 

1 vvlik'li (.'oiitaiDS from ID to 13 perceni of rakium. Tiie alloy is then to 

I [L ;l crurible of gas-ivtoit t'arlwn. and the linc Bxpelled by beat. 

nil Caran obtained mositcs of 40 grammes at a linslo opcraliOD, 

iri:;DDly thaimpnrlEiiHOf tbczinc cmployHl. As thus employed, 

- n )>Tati8-ycl]ow color, and a dvuaiiy of tmm 1.6 Id 1.8. Ii is not 

>"ii->iily viilsiilc, but filiuUB of the mclal burn with toit aparkfi ufromariiabla 
bcoDly, wiibuut fonnalliiu of vapor, which acciuB to Ehow that the metal la 
ik4 Tvjiuilv at the leiniieratmra of Its combUBlioti. Tlie anilior proralwa to 
nnnmuniLmc the nsullDDf Eimllar oxpcrimenm in the pieporation of bailtua, 
nondlun, elL-. — Contjita Bend/is, 

THE UETALLURGT OF FLATIITOM. 
tlia motsllurigi of plntlnum is nltuBethcr a modoni art, the Introduction 
of Ibe molHl Into the InUiraioriiai of seieuce and industry dnilni; boi IVoin a 
tew Jenrs Imck; and nlthuuitb particularly dcBtTvlnn of the altention of 
^cmistli, (ho nictallurgy of platinum and lu aModatwl mctuis In. In tiencral, 
hot lltilo known. Expcpt (tor chemical pnrpoics, plntlnum bm not bithcrto 
n.Tiireil any important npplicition; hot whan we know belter when; to look 
r -f in oro. nnd when the deposits alrendy known nre more extcminsiy 
irkrd, the oreii of plntlnum wlH. perhiip*, liccome no rarer than pold; and 
riMlM metal )*nlmo.«r(nd«itruc(lhle, nnd 119 its value piowfits It ftttm. ViM« 
d«j accSileaia of all klaiSa, it must in time tLccuTOa\aAc, uil v\vu \HU|k 
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IT vnlRD. 
or Ibciie qiicalionii, liowprur, Uvpcnda on tbo price Cirr whith il 
In iDpplivdi anil llui clioinlst la portlcnlarl/ inTercstml to iMlnit lis r«i >d 
Ar ToilBced ilmi the lari^o vca»i;].« of lira labaniKit]r mny b« niulo oT plMtl- 
nam. It wni in Itio liopo or facilltatlai; n prosrcsa of thU bind, iliut liiL 
DbvIUs and Dcbruy, of Franco, nmlenoob k tcritt of dlfHoult Teiir3iTbe<i, 
eoatioK four ycara of Inbur, the results of which kale been cocently given U 
ttw pDMIc In Ihc Atumla de CAinii fl Phynipu. 

Until Ibo finl commnnlcallonii of these rbumialg werv pnbliihpi], no ooe 
dieamed of ntlllzioK all llic melals fbund with pistiunai, nnd wlib llie excep- 
tion of p^ladlum and otrniinm, which I hero wa» elwaya a lOotiTG for Mp»- 
TEting, plBllnuiu nioiie hai \Kpa oxtraiiod from Iha ons, loAvinfc n rrridnt!. 
irhicb has nct^umuluted in All the msaafactorieB ui Kurope a» WuU a» in the 
finraiaa Ulnt. 

Th» pnKcues dcmribeil by them are eicingiTely by the dir •■?. "nd by 
fllffoa at a very fai;:h tempenilare. They ara glren In dlSbrmt cbapten, 
irblcb tiCHlor" tbo reviTificatlon of pare plaiinniD," "iJionietallBr^ofpiin 
pladnntn," " Ibe extraclion from (ho roaiib oroof a (ri|He alloy t>fplaliDBni, 
rtKkdiain. nod iridium ofa enitnblo and Invariable composltloai " and, lastly, 
th* vxtnu'tion, whether tlrt>ia ibe leaidnos Or from the osmide of Iridinm, uf 
dw ntflluhle motala, plailnuin, pnllulinin, rhodlnm, ami [rldlum. 

The appanttus by mcnni of which those Frcnvh chemists have succeeded 
{■ melting phitliium In consldei'abie quaiiillle* iind msling II into inKoU, 
coiuiiiti of a rumncc of Ume lK>uud wlih Iron wire. Tbo taei moat ofim 
wns ciimmon coBl-gas, bnt hydropin may be used, and whoa put* 
grenter heat. TUo comlMisilon wan (Vd wiih a curroni of onyRen. 
is fonnd whk'h is almost free from Iridium, hat 
wfalchallll contains traces of OHntlumandalllttcillldum. MM. DevllleaBil 
Dabray bave discovered that ftision in litno by means of an oxidizing (buna 
parfecily, osmie acid iMing dlsongaeod, and Ibo iiliclnin becoming 
' into eillcale of limo, which iiiehi inio a colorless bead, and more* 
npldly abont on Ibo surftico of the melal unUl It reaches tbo ed^ce, wliere il 
b absorbed by the sides of ibo famace. Platlnnm so melted nnd r«Giie>l b 
tkiaetalaasoft asei>pper; it is whiter than onlinnry platlnuni, and itoes nol 
posseas Ibo poroslly wlilcb baa hitherto been an obetacle to tbo manufaclam 
of an Impcrmaubio piniintini shenth. 

Ueltod platinum srili pocjesses the propertr Of comfenslni- ;aMl al kr J 
rarnux, and of producing the phenomenon of a lump irithuul flanM. T 
denshy^SI.IS, — less then Ibe itcnsIlT of ordinary plallDum wbiclibatiM 
■Bl(Ject«d iu the workinp to a powerful hnmmei-lnK. 

LDK of Ibo French Academy. June Hh, l»», MM. n«vm» al 
Debrsy exhlblled ( 1.) Two Injwts of piMrfnara welKliinp loselber ti 
■to kOogralnmeB, fbsed In Ihe UBino Are and cast In an Ineol n 
' 00. The surface of Ihe metal shows evidence of perft^ct Itnidi^ ai 
iniea ibe Improsiion of chamctera enKisveil on the turfhcw of the m 
(3.) AtoDthed wheel of plaiinam. east in onlinarrfonnderti' rand, natal 
■bown. Thiswns cnst In the moile common fon-nst Iron, In a two-part ft 
'Ith a cpruo and vent holes ns ununl. 
Tbe nteml uml was olnaineil from n nuanttvi nt 
KfnuDi rnotiey pbiitU at llitflr Jljposft\ \i> \Ve \Wi;-s\i 
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AoiDng other cttrions rcEulU arrirod at by UM. Uovllle dtkI Debn^, we 
may nicntioii llie diecovery of uiiolher i-onaition of osmium, dlffHiing from 
tbnl olHiiiin:d by Iha method, of Bcrzelius. In its tiew fonn, so far ftum 
lieing oxldizable al rommon temperatures, it may be heated to the ru8ln)( 
point of Eliic wllhouC oxldlzlug or yielding odoru of oimic acid. As pi«- 
psred by the Old mctliod, it was gpongy with a epv r. of 7; by the nen- one 
iusp.^. is 21.3, or even Ql,4. The ex perim enters eouldnot Bueceeil In losing 
it. FuliadiDQi likewiea behavos in h gint;ular mRnnci'. "It is soluble Inline, 
but does not (.'oinbitie with it; for when the alloy it Ireated wllh hydro- 
tliloric acid, only palladinm nimalos. With tin it is otherwlKB. If paHndinm 
with six: times 1(9 ireijrht <if tin Ixs fused at a red beat, and the ulloy when 
rold be treated with muiintle acid, a brilliant cryatnlllne compound rcmaina, 
liaviii); a composition of Pdi Snt" Wilb silver and copper i[ yields Biml- 
lor conipoundd. 

MAGNUa OS THE PKOPEETIES OF IKON IN POWDEB. 
Metallic iron in a state of very fine division has for some yoam boon used 
in meilical praitice. It la tbns ohiaineii when theoniileof iron is reduced by 
hyiln>]j:en. When well prepared, this form of Iron is so eooiliustible as to 
lake Are on exposure to air, burnins with BCiiilillution. A manufaclory hai 
Intel; bean eetabllshed in the Tyrol for maklni; iron-powder of very eoD- 
eideralila flnonoss, althoDjtfa the prortss la mcehanical, consisting in using 
TFry fine files. Its Ihernpcutic propcrliefi have not yet been decided. It 
iocs not Inim spontaneously In air, alihou;:h It is extremely combuitilite, m 
the following experiment by Magnus clearly demonetntea, Thua, when a 
humlng Imdy is approached to these Tyrolean filing they do not inflame 
DnkMs they are provionaly sospended from the potes Of a mni^ct. Thie ex- 
porlmcnt is eaflily repeated, and is interesting in a lecluro. If a magnet bo 
thus amiud with Iliei^e fine filings, and a flnmc applied, a combustion lici^lns 
whicli spreads rapidiy, and If the raagnol ia jarred a shower of burning 
particles fall through the air. 

ALLOTROFIC COHDmOX OF IRON. 

H. Kc=liner has recently ahown that by the prolonged boiling of a basic 
iiiliTile of iron its condition is changed, so that a precipitate oblainod with 
Buipliatc of sodu, and dried in a current of air upon porcelain, is insolnbto in 
coiiLtntrnted acids, hat very soluble In water, the solution being turbid by 
ntlccted and clear by tranamiilcd liiilit. Ill tbls state the iron does not 
ittliiblllhe customary reactions with ftrrocyanidca and auiplmcyaiiides. Bo 
■lao foand that li|£ht, as well as heat, was capable of prodoclng this allotropic 
stale of the Iron suits. 

KRUPP'8 STEEL WORKS AT ESSEN, GERMANY. 

Tlie cast-steel mamiractory of F, Kmpp, of Eason, ia tbo largest steel 
manofaetory in the world. It is situated on the aklrta of the town, in the 
midst of the eoal mines, and covera, with ica buildinES and yards, a space 
sixteen hundred by eighteen bundred feet; fifteen large chimneys tower 
n'«ce it, and an incredible nomber of small ones are continually in use. A 
I'louil ofwnioke linnga all llie week over the vieinlty, ittd otiW ilva^^'jeK* 
triilt the gakt of Sunday. About filtcen tinufiie^ iaieaex^«w%V^l>^^'^°^ 
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I, ud OM b anilnd and Aflj' tons or coal 

I iftff^Wtt invccu cmptoynJ lor maniirannring the tatl 'ru disco 
JH^'"V cipenaive and taboiioos expcrimunu bj- Ur. Kmpp, aDil >■ 
fUfcuad ■e<:ret, onlj' ■ fC9 inutwonhr men being ulionid Co work la (1 
IWKB If bCfe the Imponanl iDiimrCt ore made. The meiliwl la Uild 10 Bl 
fbonded on tbe primipie of melting logccher carbonlzeil and deraitoidBa 
Iron, cut and <rmugbl-)n>n, and (has oblalnini; > mlxiure which li 
known compoallion ii( fXcel. 

I wu loid by ■ melullurgiEt Bt Hordo that he bud sncceeded ia otxaliURt 
•W«l In the lame way (indeed, It la a procet* wliirh has long been b 
Cbemf>Ul; bul atl hh attcmpli to mako rraciblcs to ttaad the t 
action of the miiterlal* were nnaTaElln);. Otbers, again, declare liiM the •! 
IIm In the afiplicalion of a peculiar klud of flux or ^iuss, nhieb pratocu ll 
amelied metal and allows it to unite properly. Bo the proeeas what ll mart 
lh« nsnlu are remorkablo. F.nglacd Los eodkIiI io eompele will) ihU 
manariictory, but slic bas always failed. Xo country kn* even ap- 
proached in tba bIu- of Ub production iho laoEsiva pieces wbicb are (amcil 
OiUliere. A mafs oricnthounnnd pounds oT casl-steeJ wns wnt lo [he PurU 
(Btblbilion. Tlio largest sliaft of the same material ever made here was, when 
tamed, thirty feet loni; and ten incbcs In diameter, and U now in nu on a 
Francb itcsmer, and coetsix thousand dollars; and a tluifle piece of ttod 
bM been produred wci^liinK twenty thoniond pounds. 

Car bxIm of elccl Iiavo been InrKoly timiiufactiutd, anil Ur. Kmpp h\wit 
himself to pay a penalty of ten Ihonsnnd Ave hundred dollon If any that bn 
•dt* breolt wliUlu ten ycurs, which, I may say. Is tlirowliu; Iho reKpontiiliilily 
tor tills Sp«ele« of railroad aeeldcats npon the right ■bonldera. Kailioml car 
wheels and bells are sometimes made from steel, but the chief manufsi-liite 
at present Is cannon. These are made from the smallest sixe up to slxlf- 
elgbtiMDndcrs, and are cast In n linfcle piece and anerwards bored out. ll» 
ronslnietion of these gnns Is remarkahle; they consist of a thick, solid ^Un- 
der uf filcel, made preckely ball' ibe thickness of llio cast-iron guns (lU 
proportion la BBsamed arbitrarily, since no expcrlmcnis have been inatilnlM 
10 prove the proper proportions nblch should be adopted vilh (bis » 
material), but Iho metal moss Is not tieary enough to nilbalnnd i ' 
the powder and bnll, and, consrquc>ntly, a heavy abetl oreast-iro 
the breech. Thu excellence of the guns as warliho inatrumcnts Is 
•eknowledgod.— Corre^wntfcnwo/rte Vuiltd Stala Itailmad JotmiA 

OS TUNCSIT.K 8TEEI,. 

It la slated that cast-iron conulnln); from five to $1% per cent of tai 
•cqnlrci an ex (mon Unary hardness. Cusl-btccl ahio, I'onlainlii); from 
Ave per cent of lunKKten, will have a tenacity and qaalitv BOtterlor tc 
of the best stwls, and will tiecomo cajiable of taking a 
Umpcr and lianlncaH. Accordlii;; to trials mode nt Ncusladl. tools of 
|Mml ltinK>tc« atccl wore capable at cuitluK objects made of ordhwry 
ol equally tempered. 
Tungitm bus neiiTly Ihe same specille (^vity as gold, and ibis density Is 
ntoimlxahle In the »Bi4tecl alloyed with It, by Ibc alteration In Ihc cralhof 
tbe ftitctiired surface, and by the helirhtened rInK of the steel. In himliKviv 
mutlUe funaaten noiirly anproaclies t\« ^inrtiH.^ o^ tinVmiA taoa*ea, anJ tl 
\t rhia proinrly to uu>l-ctuo\, ^v^ovu. \niul'mi& "via xanaiivi 
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Ti the nddition 1« of 2.5 per cent. Tha atwoliiW Folldltj' of 

n steel exceeds thnt of nil olhor known steels; for fifteen conBeriitlre 

L u [Dftcliitie in the VolyBH'hnic Institute of Vienna sLoweil 

KblRhcEt poWEF of resistance to be 1^93 tiundredweij^bt, and ilie lowest 

5 hiindradweit'lili Riving no average of l.\!}S linndrcd weight lo Iho 

■e incll; so that this steel exceeds all other kinda blthorto sobjecced to 

. Torthe proparatinn of tbia steel woIfVara (tansgtnte of iron nnd mailfninese) 
fipnrificJ b7 roaetins, pnlYerizln!:, and waahins, and h.r n final ireHlmenl 
nlih dilute liy<lrachloric acid. Tlie puriOed ore is then placed in n cmdble 
with colli dual, anfl heated to n-dness for three hours. The ore Is rednced, 
aiid a porous gra^ mass is obtained, formed of metallic tnn^len allo^d wllh 
carhoTBta of iron and manKanose. Tbia is the product which le nscd for tho 
pteparatlon of tnngslen steel, and It is tbronn into the crucibles In which 
caat-sloel is meltcrt. Caro must bii taken before running the steel Into bigoM 
lo IncreiuD the heat of tho fire, for ten or twenty minmes, ao as to tarrj l!ie 
lemperulure of the crucible to a bright redness. It appears, however, thai 
Iho roanafactnro of tunEstOn steel in quantity jet presents eonaiderable 
dilHcultica, and that It has not^et been prseticahle to prepare masses or bora 
of considerable si&i which are free fVom faults. 

It Is desirable that this application of tun);slen siionld be practically estab- 
Ibhcd. for this would render a Breat service to mining industry, by nlillElng; 
a material of wide distribution, which until now has been b.intahed IMim the 
list of ores capable of profitable exploration. 

The only applications of the compounds of tungsten hitherto mitde, and 
ItbicU liiivo not had preat sncceas, owinK perbaps lo tbo qnnJitius of the 
pKKldcts not hcing snfBoiently remarlmble or superior to jtive much rolao, 
or, poBslljly, because the processes and preparations were too rosily, are tlio 
ItiilowinK; use of tungslic acid for coloring yellow; oxide of tungsten for 
nlorlnKblue; and the employment of tungstate of soda In dj-elu); and coUeo 
frinllnff, and as a Eiibstitatu for slanualB of soda. 



'Vl. DaTid Mnshct, the well-known English iron m 
vnnlcatlon to tho London Engineer Journal, ex]ire?ses an opinion, that the 
mystery of the excellence of the Danemora and other irons is doe to the 
presence in the iron of a small proportion of the metal titaniam. Sometime 
■go, his attention having been dmwii to this mutter, by the fact that crystals 
of lltatiium occur in the hearths of NorwoKlan blast furnaces, ho Instituted 
* Mries of experiments, which he desctibes as fbllows : — 

By alloying small qnunlldcs of tlbinlnm with iron and steel I obtained 
nirpriaine results, which at Onco convinced me that I was upon the right 
track at last. I now Imd the iron ores of the districts 1 have named care- 
niHy examined for titaniam, and I found thnt all of thCm contained tiuinlc 
aclrl, and that whichever ore most abounded in titanic acid, the iron and steel 
prodneed from that oro was the most celehratad arid valoable. In reducing 
lilicwlao the ores of Iron and titanium I found that a paculiar slaj;, or scoria, 
was always obtained, and of such a remarkable character that it wua Irnpo*. 
libla, whoii once seen, cicr lo m islnko it for any cnbcT Vta4 o( Kon %\B.\f,-, o-iiA 
£ttm the ivlat and uppcoiam-e of this flag I cuuU al \ewt^\\,\i3 f 
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Ii toloTfthle nccur&cr tbs porrenlOAo oT ijiaaiiun, and tl 
oT titanic Bnld. in any tSren ipoclnicn or lliaiiiiiiii on or ilunirerooii iraa«^ 
And now ilii' whole rayiiH-ry of the Unncmorn imii vm Ht oi 
aai its explanullon la xhia,— tbe maunuHc Iran ore rroin wliicli (ho Dkuca 
bva i> prepared contnlns n larger pcnvntuKO of titBni<: X'iil ihMn otlwrg] 
fMn wliicb tl)« inferior braiida of Swedieh iron ure olilaiiiu 
Iran obtained la therefbre mora lordly alloycil wirh tlMiiluni. 

UorBOver, ai liuiiilutn Is perhup* ibu luoit dItOcult lu Case or all tl 
iDMala, tis alloy will) liur iron ri»)ub«» a bii;licr teinpcralDn: for fl 
than that rcquli«d for iba Tution of bur Iron doatitiiia of sdcIi an alloy, anJ 
tl i* trail iinowH tbnl Iba Iksi Uiincnioia Iron, In ibc stuic of Iron, ii mwu 
dUHcuit lo nivlt than any uihur cburcoal bar iron. It Iim alto liwn oliwmid 
by the Mrel trade ttiut >tecl irone wbicii rcqairo modi raultlng. ■'- •*-> wblrb 
•le (lifflrulE to melt, yield OLst sleel posaofliii! great body, i. r., powcr> uf 
CtMlorance when made Intu u tool. 

It will, I am Bwnre, Iw oiijorted iliat chemists bate oa yet itcipctod no 
tlUninm In iUom! irutis. I ^'nint Ibia; and I will expbiln wby ll bus litcn M. 
Cbaml»b< coiiriMiiiit itn' liMnti' nnd silldc acids one with the other, and, 
iKvliIti ilii-, tlj,- iii-i.: Ni.il' II iiliiiim tl likewise a form or romponnd of tlla- 
nliim. I ivill . i!i' .1 I L !■ .11 i"iirii whidi comiileloiy ronflnna and provoa nty 
piisUiiiii, All rMi:Liii4i:uin- ni;i;nio[ic Iron-annd wiu broui;ht lo KudanS 

VPd I (^■rt1-lv^■d ut oiicu llini it «r,is an ore of flEanlum. On testing U by nj 
procesMN, 1 rou)4d tbut il iiiuat toutuiu m least cigbt or ten pur cent of tfU>- 
Vic add. 

I have froni tbli oro rounufacturcd steel of surpaislnj; e:cceI1onM; alUBI- 
phn of wblcb nie In iho bandit of iha ronunate owner of tile depodl, 1^' 
T«liia of width for steel and iron mnklnj; is Inealcuiablo. The anflloB7 1| 
Uwcn tbit ore and ibnt of Duncniom hox olnuidy bcoo obHia-red by p ~ 
wquallltad Willi iho uionufni'Ture of Swediiii Iron; but the explofiatlonj 
llietlutilarllywne reserved for nie to give. Until my ditcovcriii* n^ 
autticct, tilnnlum bo.-* only Ifccn alluded to as a pernicious loi^redlaot III tf 
wts or iron, causlnj; rtdibonncsx, eic. Uiie ebemist alone ' 
Uijtl titanium in sinnll qnnntltlos does not appear to afTeri the qaaUtj of fej 
lltlnriouiilyi and ihia remark I Und in nn tiliooat oIkoIl-Io P: 
ebeinlitiy. Tbe celebrated DuniuGcus blades arc mmle from iron Rdas 
fiwn u Ughly liinidferou* Iron ore. The Wooiz ore of India is m 
aroat than ihai uf Duiieniora. Tbe LILia imti ore is niodemtvly ij 
•uil 10 alio ia llie Brusli iron onj of itiu Fureat of Diiun. Iron alloyed V 
tilanlum possesses a dvgno of body and durability unknown lu Ord'' 
iMr iron of good quality. FkBt-rute steel can only be mode from ft 
tnlnins titanium. There ii h apurlniu, ducillu, and euslly workabU « 
wUich owes In useful nosH to tlio prescnivofiimngancae; but between w^ 
UUl the liianis stuol ihero cxlsw as wide n diffprenee. In point of m 
■a thera Is between mmmoa hot-bUtst Sivceb ]>i£ iron uild Uio bosi 
■bira or Blaonavnn eold-blnst Irau. 

Thht difference Is wvU tndwn to the Sbcflleld trade. Tltanialn m 
bodr- UaiiKiineso steel bus llitle or none; but li is dupillc, and hardo 
■ml Is cheap iKsldcs, and can liu applied to itiflirlor pnrpons. Not i 
~ '(t»tcel-uiikenevcr druonied alioattltuninin; butwhat they uUb 

lll$tl0i%lUl>kllKlia^,icndercdcoTiGct\:;k>- ttieWnat.tlii.Biuin;ai ' 
yiiating In alloy wltU IVunemonL »^4 <n\tci %«« 
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triinn, to (TiA eKlml of th»n ono iinnrter per cent to nlxiut onn or one Rnd u 
i.iirpcr Fcnr, i> miiLiilF due iIls flue, progmm, and prewiit prospeiiiy o( ' 
Mm iTii^ld Biiil jiR munarucluren. 

Wti>;n piiro gnj cnsl Iron rs nlloycil wllh tilaniam in rortaln proportions, 
li may, wlieii rut Inio Ingou, beilmwii inio bare o( ttrciil ntrcii^lti Hiid luna- 
ritr. I hHvo tliuB ilnivn an ingut ot Rny nut iron Iliroo incliea squara into 
tnra ibm^HArteni Inch wiuiire, anil perltortlf simnii. ' 

The (pcftflc BtnTily of tlliinlnni bus been most erronpouBly asilgnfd by 
(b«iits(en>9.3. It ts In reality a metal Bomtirtint heavier than Injn, tind that 
iI«fI which pomains .1 lurKe alloy of tliuniam Is romcqucntly found 10 havo 
thither »pn.-inB RraTlty than oilier sMcl. It may be olJcctBd thai small 
pratM>niuni> of titnnlam, in idloy with Iron, cannot prodnce a marked cffaet. 
To thb I replf, llial with one-half per rent of carbon, and undpr that propor- 
tiiin, are prodnrcd nearly nil tb« mariiGtnblo varieties of bar Iron and alee] 

111 which wo arc famiUiir; and ii is al™ certain thnl one-hnlf per cent of 
lltoipbonu renders bar Iron erjstnllinc, and one-hnlf per cent of salphnr 
<"<-ni>)ons redabonneiis; therefbre, that ho small a quantity ai one-half per 

. I anomaly. Ha!;netlc iron om always contain some titanic add, and 
- ii.-li i» it* eiScawy In Improvinjt ilic quality of iron, tliut tlie most Impure 
'iLi^^eiic orcK, abonndinff with pyrilw, nevertholeaa yield Iron of ■ superior 
I ' >'!• If the Iron uHCd in the manuftclura of ralln v/an prcpnr«l tWnn pi|^ 
.:'iii. (molml from onlinary Iron ores, with the addition of a tenth part of 
:.ii>n1nni,0TDven one-twentieth, tha nilli thus mnnurnciun^d wonldbealthc 
J ■ i.t foot liraes morn doralilo than they are found to be under the prweni 
TiiTKtsrii of manufacture. This is only one of liio many important resuln 
<<i hSrb t1iO dlEcovury of Ibo effects of an alloy of titanium apon iron will 
i«ul to. The deposit of llranium ore of the laerlno vnrfoiy, to which I 
l>nv« nlhi'lfid, exlonda twenty mild in lcn;;th by half a mile In breadth, and 
lii> no twttoin at fOnr yards in depth. It la all of ono uniform qoalUy, In 
lUc statu of Iron-sanJ, so minntcly divided, that of half a ton which I hum 
li.iil, Ibo whole of it readily p««ne« throuirh tlio meshea of a sieve of three 
ilinnsand e)x hundreil holes 10 Ihu Mjnnre ini'h, time Is to sny, the lursest 
iT;iin« aro not so mach as one thirty-six hundrodlh part of an inch In dla- 
Tiieter. From my experiments with iiicrlno heated and immersed In water, I 
im of opinion tbal tho whole of this exlraordinory dcposli of Iron-sand has 
i - in, when at aa Intense tempumtare, auiidonly quenched In water. It pro- 
I .:l>ly exialed In the Interior of a volcano, inro nhlcb at some epoch anlrrnp- 
t on of the sea hua taken place, and the snnd baa been thrown out by Ibe 
force of the explosion which must have onsnud. The re^on la volcanic, an4 
Ihcre aro Infly extinrtvolcnnoes near the locality of the deposit. 

Keckonlnj thirty bandicdwelght pcrcubic yard as the wcl;^ht of this sand, 
the nnmbcrof tons in tho areaalready ascertained of this deposit will amount 
lu one hundred and elRhty-nve millions cl;^ht hundred and liny-six thousand 
tons, a qnanlity saincioni to nimisb a anpply for ail ibo furnaces In England 
with ore tor twenty-Bve years. 
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IMTKOVEMENTS IS THE MANUFACTUrE OF IRON. 



It Well known thut artlcloa of cast iron mny bo rendered mailenhle In k 
tf^dotely packing them in powdered hctnfttito (v^ta^ldeof Iran) In 
"■■-"' easel, and snlijectlng them lo a t«4 ta ' -"-- 




ANNCAL OF SCIENTIFIC OlSCOVKBT. 

ic from six to ten days, finalljr ilk 

bucbiuneiHrof thu Imii iRclnngiA,t^ 
il of 11 iHin uf Iti carlion, llirough the agcary of the oxjrgw tt tt 
mcnt on Ilils pnuxsa, Ttctrntly dcviMMp 
lie Bubstluiltun of iIie oxUo of ■ v ' ' 
iron; tlie valuiUo tDoml j^iimolT la npt 
c carlfoD of Ibe Iron, anil limn bS 
to fall In stiJ conliiiuu llio pmoeg*. 
le nculved la > condoiuiiij; vou«l.aiiiii 



povOBrod botDiitilv. An iiiipniv 
Pnif. A. E. Euton, cousisis lu i 
DMtaJ, u line, lustciul uf Ihut uf 
«■ il pan* with its oxygen lo II 
non for tnab ponian» of oxiil( 
meuUlc TRpor to at tbc game tin 
Afterwunl cast Into Inj^tii. 

AccDtUing to thi! New York Trlbanr, tbe uaao Inventor hiis (Ievt9c4 a i 
UftT method applicublo lo tliu proUuciiun of sicol, whicli. Indeed, maj bi 
proilaced in the proress tluacrilieil; BtdCi being. Id fact, liat a pwAdlT 
decortuniied cast Imn, and, tliorcfore, octiully resuliing in one atajfe cf tkl 
convcnion of qui inlo malliMilile iron. 

I'ror. Eaton, liowevur lacconllng (o the altovD authority), has ibnud 1 
tll« hfdrBtcB Slid carbonulct uf ibo alknlioa, iiettlcd in contact with caM li 
nort a decarbonizing action like that of oxldo dI' sine. SoltclinK caHMH 
of soda, a compound uf curlnnic ncId anil oxide of lodinni, and can 
tilt) to tlUB and cover bits of cast Iron, the uill In dccuaipcMul, ttio oxid 
KiiUam Riving np lla ox;rmn, which unites with the carbon of tlie li 
IbrmInK carbonti: oxide, nblcU escnpe«, (ogetlicr with the cerboiile mU 
tbe Mil. Mctiilllc KOdlnm u vnporiiicd in meeting; Ibe osygoQ of llw 
jnlmltied In llmilcd quantity into the retort for ibia purpor-o, and ia i« 
vuru^ inio Bodu. The liquid suiuilon reachw cvvry portion of tlis am 
qf Ibe caat Iron, and tbu (-IicidIchI avlion fradual(v penetrate tb« «l 
, Tlw sfliniiy of ilio eodium for sulphur and pbo»ptai 



t« be leined and withdrawn IVom the iron, and they both are retained ^ 
'« alkali in Ibe condilion of eutpharet and phosphuretof Eodtiira. Atlbi 
annM ilma sllk-on it oiKo supRraied, thruuch lu aSniiy for oxygen, «ld 
whleb ft Ibrms tilllcic acid, and this untimi with ihe Bodo, rorming sUicMMI 
Bod*. The expiuimonlE eo fur mode arc lilf-bly enL'Ouiaglujt, that Uila aH 
pivvo not only an efficient method In practicnl opcmtionB upon a farxsMi 
of removing thcto cionienis so iiijurious to iron, but that, in coiifeqiwnca i 
tbbpropvrl}-, Ibo vnitbalies of Hulphuroos iron ores, which, lliouEhridlll 
mutaf, have to far dufled tlie slilll of melnllnrgigtB lo etTecl trlltl » 
tbalr rwluction lo yood Iron, may now bo rendered of ptactk'nf impo 
The exporimcnlfl have been unide upon a scale wfiich mlKbt nnsi 

nnnufacinrinK opepations; a product of several hundred iiounds i 

havInK Iieen obtained, which hiu been caat into lugota, hutnnierud iula tlMI 
and made Into a variety of amall BrtlclcB. < 

The expense of the mannfiicture Ib rampanitively light. In the dm ptae^ 
tba raw malerlul employed la the cheap caEt Iron, which iicicr bef 
eoiMfdered appllcBble to ibii use. The proceM Is rapid, and no « 

It b required, like that for meftlnK and carbanlzlnit malloabte fitHI,M 

prartfsed in one method of mailing: Bieel, — a method whicli invtdvca ibMHf 

aitd rapid consumption of hijihty expensive cruFibics. A iwt bent snflfdM 

to ruw Ihe soda le nil that Is necessary. Crnifc carbonate of soda, uraM 

[ ash, BallnbIc for tblB utc. Is n cheap prodnet, especially ronaldcrini: that d 

can Iw afcd repeatedly, and when ft heromeB loo linpan^ • 

D be iTatored by InexpenBivo mclhnAs to VtK funnel " ' ' * 

■0 nautili nppUcalion tor thamut«UW«od\iun.\s 



mnHi^i^ip 



^^Blbnt. TIte uppnmtuo )• a «isi Iron nMnrt ot ponrt^nlcnt n>mi, miulc, il 
^pSig' b«, to bo Ml nprl^hi nnrl In lir rhnrgcd at Ilia tap, or 10 lie horlmntHlly, 
^^me Iha rvtorw of Itio (tiu-housiii, in wlilcli cum the i-limvlng duor WDald be 
In lli« fTDiit, ■ sloping enmiice lendlnt; iloim Into tfac tipper porllon tif lli« 
rMon. Tim anlclcs to bo ronvprled into slcc) are pinircil one upon anotiier 
tn this vMscI. nnd tumrtcni eoila Is Iniroilurvd to flow over anil covor ihcm 
W it melLi. It i« nut nuuHaary thut tite nrtii'lES Kbotdd be kepi iinmereed In 
dn liquid soda, the moil ullanai'tory results liavlng been obtained even 
wbon a conslUcmble portion or tha snCa, nftcr once covering Ibc ban, Imd 
been alloweil to eKtupe. Tlje rclort [lulf liucuincs decarbonizod, — ron- 
vwtnl Inlu itevl, and Hnally into mnlieubla inia. In this i.'ondltlon it may 
emdnac In lue for many flrln^i nnil coneideiine tbe low beat employed, 
Aera ia linle duubi it can b« muds almost permanent.— AT. Y. TribuM. 

MELTISG Zinc Br 1IEAK3 OF CAS. 
A report bait licen made to the Society for the eneonraiicniGnt of Nattonal 
bHlwtry (FmiiM) upon the method of melting ilnc by maina of ordinary 
UamfnBtiuj; inu, proponed by M. Mtroy. The roiutts aro Interesting to ilnc- 
Aiunlers, typC'foundcre, and thoso ongnj^rd In meltinp; and cDsllnj; tin, 
l«ul, or ilin fuelble alloyg of Uiew meuls. Wo tmntlate the following ftom 

Tlie mellinc of ilni:, which 111 ^nemlly mnilo In cmciblcs of plumbatKi, 
■ind in a foku or coal Arc, involves a very eluvntcd rempcralurc, dllUciilt to 
iTk-nlDie, and a ronseqnani Iobi of mcinl by volatlliuiikin and coTnlmaiion. 
The mi'tDl also acqulreij bad qualities, which workmon atlribate to Iti tieln;; 
tiiini«l or Bcorched, bat nbicb appear to bo due to the roet-hnnlcnl penHlm- 
linn of the oxiile of fine into llie pares of the metallic mass. The melted 
metul tlirti preBotitB a pasty connistcnce, and the action of liie cht.wl and the 
Ale liecume« more difficult apan the cabling, owing to the alteration of iJia 
IHalleKbilliy. 

To remudy iheao dinadrnntnges, H. MIray fU-icn ilnc by gnA. His nppn- 
ratna coniiHt* of x eruoiblo of rnsi Iron, which may cuntafn thirty to Itiirtj-- 
Htc kilogrammes of line. This Is plorad in a cylltidricnl fUmare of roDicul 
Ibrin, whore It Is exposed to the ofimliDStlou of ordinary lllumlnaling ga<>, 
wbkUi enters obliquely on rwo sides by two tuyeres. Thew are eaeli ranccn- 
trtc with hiTBor loyerca, throut;h wliieh air Is (brood by means of a blower 
driven by Iho machinery of the establishment. Tbe iDtdrlor diameter of t lis 
iRinller, or f-tn tuyere, is elf^hieBn mllllmetrea; those of the nir, seven cenH- 
nrtraa. The volume of air n«cd has not been ttetcrmlned, but Is cs~' ~ * 
to be Id that of the gan ai three to one. The Inventor thinks tl-" 
method Bine may bo melted more rapidly and cheaply than b~ ""i^'y »J* 
the bent may hit so rcgnlaled as not to Injure ' . - =- .>.„•« • 

great safiug In the cost of crucibles. — Jt^prrloir 

OS TQE EMPLOTMEiT OF THE METAL MAG^,»ri4 bdt any tiirtliet it 
KATI.VO Ai,EST. ii, ai the distonco of ihiny oi 
J i il prolmblo IhW II la confinod 



(t has recently been proposeil by M. Bunsen -' 
m«i:n.^li.m for pro.luc-iag ll^thl by »« ™7 ".taal.aud UliU«l"«Wnvs. Tlifl 1 
l.iiiiir»,i» rfto liflj.eof mnaiicsia, un a nm '■<!'' ■""""■" j^.v.I - ■- 

..urH *:« i.„o.r„ tb^., the latter, ol.hr- "-^'^- '™i ^\« «*»■ ^ *» 
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vera rapuilDil n> Hlfke obsmrc Bud nwlms. Alomlnani Ir rsmnrkaUefWiN 

UlftHniiM, bcina only iibonl ono-fourtli llio weiishl of "" " 

mighB only nlxiul two-tliinla aa mupli u niumlnnm, Ik upodflc gmfist 

bdns only 1.74. It Is or a sUveiy wtilteneas, atulorgoes no rliangc i* 

mir, and Is BUltject lo but slow oxidalioa In ■ damp atmospliere, and 

only i]iilto superHpinlly; itniiiy be hammcreil. ei<Kl,Bnd drawn InN tbn 

II te prapnred by doi-ompoHinj; Ihn chloride or ibe ineial at a red heat, in 

clow cmcllile, by luuans of potasHlBm or kkIIudi. 

tlie temperature at wlilch bunle-glaai mclis, and bums with a quiet ut 

•xMwIvely vivid ]l)cht. 

The tnKiuilry ur Iho lltfbt thos pradnnul, as decenninod by Bunsen, Is 0P(r 
025 limes loss tban that of Iba sun. Compai^ with an ordinary cam" 
appeared [hat a wire of maKnealnm 0,307 miiliinetre [I mm. = (U)394 
In diameror produced as much light In hiiming as sevenly-fonr stt 
candles, Bre to the poand. In ordor to suppoct Ibis lisht dnrincooe D 
a pl«cc of niro I).l>87 metres ton;;, veigbin;; 0.1201 gmm [1 grum ^ ISJSSS 
Kralns], was required. 

Otily 7S.2 ^ms of mafpiesitim, therefore, wonld be necdcjl. In 
nalntaln duriiijr ten houra an nrnoont of [i);bi ci^Qal to ibat of sev«al7-AM 
Hearfaie candles, cunaumlng alnnt 10.000 grains of stearii 

According to BnUEcn, magnesinm wire ii readily obtained by fbrcHf 
presBlng Ibo'mctuI tbruugb a hot itecl die by meuas of a sicut piston. IMF 
ten's arranKemcnt for burning the wire wiu maila liy connecting ipMlttf 
It with rollers moved by dock-work, so that tbu wire should bo nuraUed" 
the rllibou of paper in Morse's telc^rapb. Tlioend of thu wire, tbasgndltfJC 
jnijbcd forward, passed into Ibo flame of an ordinajy alcohol lamp, w' 
look lire. 

It Is evident that a mitj^eBliim lamp of Ihls eort mu?I l>o mneh si 
and mote compendlooa than any of the exiating ammj^monls of tbst 
tal or of Dmmmiiad's llghc; for llitht-booBes, etc., wboro an jnt 
brilliant illumination is required, it can hardly fail torlval ellhwof 
'n'liere an c^ilraordiimry amount of ll^bt Is noed«d. It could ntndlljto. 
duced by burning larjie wires, or sererul tbln onoa ut llie same tlnie. 
Important consideration la tbo fact ibat the spools of wire, as we 
clock-work and splrlt-^lamp, are easily transportable. 

It la not, however, to the intcutiiy aloiity of the magnesinm flame that thea 
Ininps owe thch: urility, for the phalo-clicmlcal (i. c, pholD[.rraplueal) i ~ 
Of tbo ll^'ht is also VU17 gmit; according to Bunsen, the phi>lu-cb«i 
pOB-er of ibe snn being only 30.6 times Rreatcr liiau Ibat of the magH 
"Stn^Tiiu latter mnst Iherefbre be useful in phologmpblug by nighl, 
any darGSji' subterranean locality; the ovcnniss and icmaTkal>le tew 
lily of thu flXtne especially commcmlbig it for this pnrposo. 

The presBnt' hi;;h price of majrnesiam, it ia U'ua, must prevent mmi 
tended use uf it for lochnical purposes. For example, Lcnou', of Ti 
liorins [I fl. = ijl ecnls] for a gram of 

■itar [Iktr. 
boura would ainoant to21( 
could be procored for 
Id still bo 

.■ecdin(-ly short intervala et 
'ire might be preveuled hf 
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NEW FUSIBLE METAL, 



RrB. Wooil, of Kashvllle, Tenn., has recently Becui'cd a pntent Tor a new 
Vlitfblcallojv— composed of cadmium, tlD, lead, anil bisniulli, — ?rli[tl) fata 
u a tcmperuturc belwvui ISC and 160' Fabrenbelt. The conetituantB of 
tbia fHislbls melal may tie Taried. acconllng to the oilier desired qnalltice ot 
the aJloy, vis.: cadmium, one lo two parts; liigmatti, Seven to eight parts; 
tin, two parts [ load, four parts. Il is recommended as beinif especially 
ndaplcHl for all light t'astiD);s requiring a more fusible material Ihfln 
Hose's or Ncwian'a " fusible mclal," it having the ndvantaga of Aising aC 
more than 4Q' Fahrenheit lower temperature than these alloys; and. owiny; 
to this propeity, may replace many castings heretofore made only witli 
niniil);ams. • 

In a rommnnlcalloQ to the U. S. Mining' Joiiraal, Dr. Wood anya: — 

Tho advantage of possessing the joint qualities of jrrciit fXisiliility, malle- 
ability, Glretigtb, etc., iu a meial designed lor use as alMve, U loo evident 10 
dwell upon. 

One of the most uaefbl of thia class la the alloy commonly called " Una 
roldor," conslstiiij* of one pare of lend and two ports tin. It Is perfectly 
malleable, highly lenacions, and melts, acrording to Professor Grobam, at 
the tempomture of 300° Fahrenheit, being the most fusible of any of tho 
mixtures of lead and tin. But its melting point is (oo high for a solder Ibr 
the more fusible tin-metals, sucli on the ordinary pewter and Brltiinula-wiire, 
etc. Anollier olticction la its softness. 

Tbe alloys consiBling of lead, tin, and bismuth, commonly called "bismuth 
soldetB," are harder and more fusible, bnt Ihey are proportion ablj brittle. 
A common formula for very cosily melted solder is, sixteen parts tin, eiftbc 
lead, Aiur bismuth. A more fusible mixture and the most tbsible anny 
liltberto known la that discovatBd by Sir Isaac Nowton, consisting of threa 
pans tin. five lead, eight bismuth. Tbla melts, according to Profbssor 
Grubam, ul 202° Fahrenheit. No practical improvement has ever heon 
made upon this by any combination of the constitaents, nllhough certain 
romhiiuitlona poascse, according lo some cxperlmenMrs, a lower meltjng 
IKiiiit by one oc two degrees, — a difference too slight for appreciation by 
ordinary tests. Pmctlcally, the molting point la aomewhat hi;:hcr, requiring 
a tomponittiTB of alKnit 210' for peritect ilquefacllon. In yiow of its remark- 
uldu fusibility thla alloy bos received the dislinguisMngname of "nuible 
molol." It Is too brittle for ordinary use as a solder, but la much employed 
for costing, and in making dies for llftht work, and for Inking imprcaslona 
from meiiallions and other objects. Moltinn; below the temperalutB of 
boiling wntcr. It moy be used upon Ihe fi'eah plaster cast, or other moist 
Furface. llut it has tho disadvoninge that when used at a henc barely bdHI- 
clcnl fur fusion, it is not fluid enough to lake the sltnrp outlines, ntid congeals 
before it can flaw Into the interstices ; while a small additional heat misoa its 
iKnipemlura aliove that at which water boils, whence steam is prodgfiUlr — ~ 
which spoils Ihe work. 

The melting point of these alloya may, aa Is well known, be lowered lo 
any extent by the addition of mercury; but ibia metal, even in small pro- 
portions, renders them so frail and lirittle as lo be worthlesa for the ordinary 
usoi. It also causes them lo tarnish, and is partly eliminated from tbe com- 
pouDil, being retained rather as a forel)^ admixture vUan &a & i^MOaw^ 
cooetJtaeat, trheace It occurs that these amalgams Vi^aiA tyOwi -mtM^ irvc^ 
18 
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which tbey romp in ronlact. So, xlso. when lued for anitomlciil InjMkin 
ttiu morcniy pcmiuntes nnrl lilni'kcns tlie tinmicB. 

My Improvement prratly obvlaieti ihwe dcfeds, and meets moi 
tbn iwinirenients of alloj'B of thil does. Tbo mmpotition foupoaed of «!- 

' n, leiul, and tin, melts Romewlint under 3(W Fahrenhcil, ur (O " 
!a> lieluw Hie meltin;; point uf tbe"BnesulclGr"iibave referred 
I* «qanl to It in mallenliilily and teQaclty, [a mnch harder and xiranew, M 
admlta of a higher polidb. It ranks in fufillitllty with the more easily 
''bUmalb aolilera," and is bolievod to be ipvatly enperior lo any of Ihcnfli 
all the other requlslie* for this purpose. The odrantat^s for other pnrpoM 
of » metal po«BesBiii); these qoslltioB will reiullly subnet themselves. 

Tbn roinpositlon eonelstln)!: of cndmlnm, lead, and tin. In eonjanclii 
bismuth, melis Iwtween ISff' and 100= Fahrenheit, being some SO* 
bolow the melting point of Newton's "fusible metal," mentianed Rtwn> 
oncrespondlng very nearly wllh it In respect to matlenbility and tenadtf, " 
bduft harder and more adhenive. It is adapted lo Bimitar purposes; aadllu 
low temperature at whith it fuees renders it applicable in many cases vbl 
the other wonld not answer, while It is (Vce from the ohjetflons appertaini 
to tbe amaliptmB rosartDd (o in iinvb roses. As a mntcrial ftar anal 
injiictions It will be found superior in every respect, It is bclicvedj 
■mnlgama in use. 

0>- THE PROPEETIES OF CADMlUa. 

In ft fommnnlcntlon on the alxivo sul^ect to ihe editors of Sillitnan't Jim- 
, twi, by Dr. Wood, of Nashville, Tennessee, the inventor of the new to. 
, alloy, be says : — 

The remaikahle degree in which cadmium promotes tbo fbsibflity of i 
blliAflona of lead and tin is especially worthy of note. The alloy of on 
two parts mdmhiBi, two parts lead, and fbur parts tin, is considerably i 
fusible than an allay of one or l»'o pans f»sinuf7i, rwo parts lead, and 
pans Tin; and when tLo lead and tin arc in larger proportion, the effeci It 
ilitl more marked. It tnkes less cadmium to reduce the melting poiitt ' 
certain number of de{r[v«a than it reqtiires of bismmb, besides that tt 
Ibrmer does not Impair iho tenacity and malleability of the alloy, bi 
Increases its hardness and general strength. Bismntb bos always held 
proomincnt rank among metala as a fiuiditying agent in alloys, 
ablo property of " promoting fusibility " is specially noted in all 
on chemistry. Dnt I do not And it intimated in any thnt cHdmlnm on 
'nonlttots a similar property. The Ihct, indeed, nppeors to have been whol 
OTCriootied, owing perhaps Co the circumstance that as an alloy with tx 

tain raolala cadmium does not promote fusibility. 

Cadmium promotes the fnaibility of aome metals, os copper, tin, leaS 
Usmuth; while icdoes not promote the llisibitity of others, aa silver, aW 
tooaj, fliercury, etc. (i. e., does not lovper the melting point beyond t 
wean). Its alloy with lead and tin in any proportion, nnd wilh silver ai 
tnercuty within a censiri limit, say, eijiial pans, and espetially if iwo p«»l 
■ilver and one of cadmium, or two parts cadminm and one merculT', aiV 
used, are tenacioas and raalJeable; while ita alloys with some malleabtb 
inefxls (!^old, copper, platinum, etc.), and probably with all brittla n 
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TlIE PACIFIC. 

;arlp[Qy of Maluml S<'ieni-eB, tbe 
Tend by Dr. Juliu A. Veau^li, of 

The exUccQi'e of borai^ic acid In tbe sea-wnter off the California coast wai 
brought lo my notice in Jniy, 1837. I bal, in tlic munlh of Jimiuuy of the 
piwioaa year, (liacorered borate of soda and other borates in solution in the 
Hater of a ininerui Hprin^ in Tnhama county, near tbe upper end of tbe 
SocraiDDnto vaJIpy. Prosecuting the research, I lonud tratcs of bonicio mdd, 
in tlie ft>tTn of Iwrates, in nearly all the mineral springs witli which the Stale 
of CBJifomia abuundx. This wia especially the ca^ In Ibo coest mountains. 
Borate of soda was so abundant in one patticnlar locality, that enormoua 
CTfiitals of that Halt were formed at the bottom of a shallow lake, or ralhor 
marsb, onu or two hunilrcd aired in oxiont. The crystals were bexabedcol, 
with beveled or roplaced ed|^ and truncated angles; attaining the liie, in 
some cases^ of four iachea in length by two in diameter, forming spleiMiid 
tuid attractive spocimons. In the eome neighborhood, a cluster of small 
Iliennal springs were observed holding tVee boraeie acid in solution. A. (^w 
hundred yanis fh>in these, a great notnber of hot springs, of a temperature 
of [wo hundred and twelve degrees Fahrenheit, rose up tbroiu;b tbe flasuros 
of a siUcioos rock. These springs hold a considGrablc ciimniily of borax, as 
well as (tee baracic add. Many other localities IXimishcd similai indications, 
but in a less extensive Ibrin. 

In progress of llie examination, I fotmd tliat the common ealt (cbloride of 
soilium) exposed for sale in the San Francisco market, and which, it wiia 
underslooil, caino from certain deposits of that article on (he sea-margin in 
the sourthcm part of the state, also fumishc<l borade aciiL 1 was led to 
attribute it to tbe fiict of mineral springs emptying Into the lagoons nunish- 
ing the salt It was, therefore, a matter of no small Hiirpriao, when, on a 
visit to the localities, I fonnd no trace of acid in any of the springs in the 
U'ljaceut district. Tills led to an examination of tbe sesrwater, and a 
ilclcctitm of an appreciable quantity of boracie acid therein. It was at 
Suiita BarlNira where I flrst detected it, and subsequently at rarioiu points, 
from San Diego to the Slraits of Fuca, It seems to be in the fonn of borate 
of soda, and perhaps of lime. The qnantily liiminisbea towanls the north. 
It is barely perceptible in specimens of water brought l>om beyond Oregon, 
and scums to rca<*b its maxlmnm near San Diego. 

This peculiarity seetns lo extend no great distance seaward. Water tobCQ 
thirty or forty miles west ftom San Francisco gave no trace of acid. In 
twelve specimens, taken at various points betwixt this port and the Sandwich 
Islands, only tbat neiirest our coast gave boracie acid. In ten specimoni 
taken up in a trip of oaa of the Pariflc mail steamers Siora Fauaiua to San 
Francisco, no acid was observed south of the Cortea Shoals. 

I have not as yet been able to obtain specimens of water south of San 
Diego, nearer (he shore (ban the usnal route of tbe mail steamers. Neiliier 
have I been able to tost the breadth of this boracie acid l»lt any ftirtlier (ban 
the Ihct above staled, of no acid being fonnd at the distance of thirty or 
forty miles west from the Golden Gate. I think it probable that il is confined 
within the submarine ridge running parallel with lite coast, the southom 
ponion of which is indicated by cottain shoals and island groups. Tlio 
•f tbe add is nnftoubtclly volcatiic, anil x\ie seax ol *«i -stiiiaiiR 
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IKTLUEKCE C 

According lo experiments maJp by Prof. SclinirJt anii Dr. StnptzwJSB, Of 
Dorpnl, Br»cnk>a9 Mcld, wltcn lntn><loi.-e<1 tnio tlie clTculnllun, < 
consfdcrablo dlmlnntion of iho onllnuy waste of the tissues. 

Thi* dccrcue, which >moDDla lo ttam twenty to Tony per o 
even uftcr Iho ndmiDUlratlon of very small (tc»ee; more rapidly If th* tdd 
la InjLH'tcil directly Into tha reins; nitHV ekiirly, yet with cqnnl lulenilly, K 
■bfiortK'd tVom the intcnlDas. The action ta moat atrlklRg In the «M Bf 
fmrlt, wlilcli neither vomit *ncr hijcction of Iho nrsenie nor njeet tbA' 
accustomal rood; bnt even In eats, which are sultjei-t lo vomiting after tha 
li^oction, und must iherefuro bo re^rardcd u tn a atarvtni; condition, At 
waato of the organism wns dlmltiishud about twenty per cent, adter taf 
tratting the dBcresBO occnalonM by tho mere want of rood. 

This fbct natbraclorlly explains tho fntlenln^ of horeea after small do« 
of antenions acid, a phenomenon well known to horae-dealere. 

An amount of fat and album Inons substances cqulvnlent to the lepiesat 
carbonic add and urea remains In Iho body and Inerea'ies its weight, if ll 
animal rctolTca at tho same tlmo a futnclent amount of food. 

When larger dosta of ancnloua acid are given, nerroua aymptoms nppea 
Vhloli may bo classified In mo itronpa: aplnal hrltatfon and pnralytb. 1 

n first may be refcrrod the Tomillng, the aeeclemied reaplrutlon, the tteVIe 

_ lino; lo tho Inst, the inclination to sleep, tho weakness, and the icinrdMl 

I «rd labored brcaiblni;. Both may be cxplalnod by tha %'ery contidenble 

f wnitcstlon of tlie central oi^ans which waa coilalantly oIiiiQ^ed In post- 

[ Oonem cxaminatkina. 

TliGSD exporlmouts arc of particular Interest, since they go far to provetlM 
I wmpleie rullnblllty of the puiili.shed accounts of the cuitiom of "atsenlc- 
tutlng," which Is snlil to prevail among the peasantry of Bcvcn.1 Austrian 
pioyhices. Tliera accountn have ticen time and again held up to rUIicnlo by 
toxlnrlogfats, nnd, us a rule, hare been recclvcil with auspicion by all stden- 
tlfi« men. 

Durlnit Iho past year, a great amoont of evidence bearing on lliia subject 

»Jus been collevtei] |jy Pror. llctsch, F. K. C, and published in the London. 
C!iMlli*aiI Sail (May IH, mm; »o that If hllmnn testimony ia worth Wljr- 
AittK, tbefnetof tbooxistenceof arsenic-enters most bo regarded asbcToad^ 
kilODbt. ProT. Ueiach states that ho has been Inronnud by Dr. Lorena, In-; 
Iierlal Fioftesor or Natural nialory, Ibrmcrly of Snizhan;, that he k 
that arsenic is commonly taken by the peasants in Styria,the Tyrol, And fttf 
SalxkummerKDt, principally by huntsmen and wood^cutters, to Improve fl 
Wimlalid prevent fatigue. He gives the following particnlars: — 
The arsenic is taken pore in some warm liquid, as cotfee, fasting, b*gln-* 
^H- Bing whh a bit the slie of a pin's head, nnd increasing to ihut ofk pes.^ 
^K The Gom|)lexlon and general apfiearancc are mnch Improveri, and tin partlW* 
^H Xalnjcitsoldom look so old uB IbcyreillyaRi; lint he hua never hannl^m]' ' 
^^L«»o in whi''h it wna used in impTOvc pnraoHal Ireanry, ihoagh ho cannot my 
^^■Jknt It never is so Uipil. The Hr«c dose U always toll owed by slight symp- 
^^^f pt of pulnouluj;, kadi an buruini^ iliaVa \n vVte «i(ivaat^ u\&. 'Ai^vwuu, 
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hM not very severo. Onco bBjnWj it cnn only bo left off by Tery gmiiiiBlly 
dioiiiiisliing the daily do^e, an a suilden ceeeaUoii unities slukncEB, buraing 
pains in Iho slomBth, unci other symptoms of poisoning, very spoBdlly fol- 
lowed by death. Ae a mle, arseaic-eaters ara yerj lung lived, and ore 
pccntlsrly exempt from hijectloua diseanes, fevers, etc.; bat, nnlesB they 
gradually give up the practice, invariably die suddenly at lost. la aomo 
ar&enic works near Sotzbur^ wltb irh icb be is acqnalnteil, he Bays the only 
aicn wIk) can stand the work I'or any time ate those who swallow doily doses 
of arscnie, the fumes, etc. Boon killing tbo olhcrs. 

Frof. £. Kopp has also siatud ( CoMples Jiaidus, IS^), that he found in the 
couno of a scries of experiments apoa aracDic acid, — which was manu- 
factured upon a great scale, and largely employed in calico printing by 
bitn, — tliat tho weight of the body rapidly increased, some twenty pounito 
having been gained in the course of the two moutlis during which he viaa 
Boiyoct to absorb tho acid, his honils having lieen frequently in contact with 
the arsenical solution: arsenic being detected the while in Ills solid and 
liquid excremenlB. As soon, however, as the exposure to the arsenic ceiuod, 
liis weight tiegan to decrease, and in nine or ten weelis Ibll bock to its iuh^ 
mnl, — one hundred and fitly pounds. It Is reasonable, therefore, thai 
direct, positive t'Videnroliko this, — thotigb the inalance bcsolllJivy, — whBtO 
Ibe Bulysct of tbo experiment was a healthy, vigorous man, ond a trained 
uli^crrcr, ought to outweigh almost any amount of negative tcatltnony, such 
n'^ lias been brought Ibrwatd by physicians who have not witncssol similDl 
effi-L'ts upon iheAr diseased pniients, when the latter were treated with tusen]- 
ckI preparatiouB. Another fact, suya Prof. Ileisch, mentioned to mebysoiBe 
friendfi, is wtUwnnhyof note, Thoy say: " In this part of the worUl,whon 
a pravcyard is full, it Is shut up for aboot twelve years, when all the grnvoa 
wiiich are not private property by purchase are dug up, the bonea follccted 
ill the chornei house, the ground ploughed over, aiul buryltig lK.-giiis again. 
On these Occusioas, the bodies of orsenic-eatcis are found almost QaehailKBil, 
togniiablc by tbclr friends. Many people suppose that the Hndingor 
Adr twdies is iba origin of tlic story of the vampire." In the Afed'ciniKiMa 
Jnltriudi da (Ma: Kaiatrslwttes, 1823, nevesl Fdye, tbera is a report by 
Pli>fCBSor Soballicruber, of the Imperial Lyceum at GiSti, of an tnresilgatloii 
undertaken by order of government into various cases of poiMining bf 
arsrnic. After glviiitr details of six posf-Murlcni examinations, he says: "Ths 
lloAon of tho frequency of these sad cases appears to me to ba ihc flunill- 
irity with arsenic which exists in our coontry, parti cuiiirly the higher palta. 
There is hardly a district in Upper Styria where you will not And arsenic In 
tt least one houso, under the namu of hydrucb. They n^ it for the eom- 
jlaJne of domeatic animals, to kill vermin, and as a stomachic to cxdte an 
a|ipctitc. I saw oaa peasant show another, on the point of a knifE, bow 
tnucl) arscnie he took daily, without which, be said, bo could tiot tlva; the 
qtiiintity I should estimate at two grains. " 

In [his connection it must not be forfmttcn that, in Ibo opinion of mnny 
■dentlflc men, the healing action of various mineral waters may depend, in 
part at least, upon tliu areciilc whTcli these spHnus ore known to contain : 
■ doctrine which is publicly taught by bcvoioI of the uhoiuital profCHSoni at 
Paris. 

r. H. Storer, Esq., in B nx^nt communication to SiHiaian's Jonnml on Ibis 
•tiljoct, snys ;— 
Talicw js a »I:alp, tlie nicdiml cvidciicu wUicli \»as tuWuii uuCvsit o«.t 
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notice Is adverM to tlie posBlbilli]- of "■TwnU'-«atlng," onlr b 
rvluuu (o llie large quonlliiea of Iho |H>iM>n wliirh, u ie affinned, 
tioill' can u-Tumotn itself by lone-continuod hubit to euppoit with In 
Tills ImbI inquiry, hnwcver Inlenslln;; In Iteclf, ia one ou wbicta rny linlil 
knows with ccnalTil)' US yet, Hiiil ja plainly of quite scrondnryimponuiM^I 
M, MlMltlfle p(rinl of riew, )o tliat of llic lienellcial ai'iion of moderate ~ 
of arsenllHii aekl, wliirb would now appear to bo proveJ. — Chemiad. 
tC a.ttiman'i JoKfrntHF. a. Skavr). 

Artenic in Eiiglund. — Ecrent Enjjlisli journal* pive iho following w 
©f Ihe existence of areeuic In a brook or etrcani thut Rivea name ) 
vfllatfe of WlilDMvk. In the rounty of Westmorclnud. This brook 
■monK the moantnlns of Cumberland, and probably derives Ihe a 
itbkb lias been found In il> walen fVom veins of arscnieal rohai 
UilDOgh whldi Its WBien pcrralale; for a fow yards idxive iheHNures < 
ftrcam It lliu entrance of a mini^, wbicJi yicliU tliis orGcninil ore in 
d«K«. 80 murkoil is the ebaruner of Ibe ^Vtaitlieck wnter, Ihat fi« 
never fbond In li, and duck«, if eonfinoil to it, soon perish; and y« ft] 
baMinally uted for oveiy purpoaa by ib« lababltanis of Wliitbcck, and iri 
IWHiBehil cffcctB fo apparent that one migbc bo juslifieil In paractaxicat 
ehafacteriring arsenic as a very wbolesomi! ptrison. The deadly rlemcntf 
dllDlion la productive of tlic moat Eanitaiy clfocis, as omon;; tb 
anenie-ealer; ; and ttie v[IlB(Kra gcncrutly llTe to ci^oy a bcalthy a 
old age, their lives extendlnic mneh beyond the averoi^e in GDiroumUn 
lownf. Ti>o traveller ia struck by the hnndsomo featnres and rosy uhcokie 
tho children. In the case of some IntiorcrB sent to work upon a railinsdi 
)Im vidnlly, the wuicr nt Orst producctl tha uanul sonnicBB of motltb^^ 
after this bad piuscd away tbcu' health wub cxircinciy triiod. The 01 ' 
efibn it prodiu'ca on horseu is risible in the rcmarkublo tilecknces of til 

Jlrienic in AiHelts of Domestic TTse. — In the Jidy number of Ihe Ajiierkft 
JUetUeul Journal Mr- JJ. Carey Lea calls attention to (he e^'eat exte 
wbtch the use of arsenical pi^cmcnts has obtained tn manufoclaros iati 
fbr household aec. He showi tliat the greater pan of (^reen wall-pi 
pven bonlCTB, and green window-shades, are colored with Si-heele's gn 
Schwsinfttrth |![eca,bolh preparations of arHeiilc: In Iho former being IIH 
■nwnlte, and tlie latter the aeelo-arscnite of copper. 

Two spechnens of wall-paper, one of border and three of window-shod 
material (idl tliat be submitted to examinBtion), were found to lie eelote 
with ibeec pljpnenls. He cites numerous instances w! 
have proved prejudicial to the health of those Who inl 
whieh they were eon rained. 

Il 1> a eominon Idea that Iho quantity of this snl>stancc need in coloring, 
so small that its poiMjnous ctiaracLer id unimponunt. This is a gi 
Mr. Lea ohtaincU, by precipitalinj; Willi nllrule of silver, from t 
InchM of mnlcriol prepared for window-sbades, no kiss than six grains of A 
yellow compoBnd of arsenious add with silver. If we snppoae this to i 
the salt 3AgO, AeOa described by Filhol,— it corresponds t 
tlly of while arsenic (aisenious acid), wliich, in an ordinoi'y window-sbKl^i 
three feet by eight, would amount to no less than ane-lhlnl of nn avdnlnp«it 
fiODndl When a room is papered with paper colored with arsenic, it is saf 
a loy that manti poimdt of this deleterious sabstance ore spread orec t) 
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Tbwf who arn not famlliiir nirb chcminil pnniDlw. and who may wish to 
mt ^Hcimcn* ol jr^cu msieriki tot tbmnselrei, maj' easily do mi in ili« 
loflowlni; miiniier, A piece of Ihe 6ita of Ihu lop of n tumbler is ukcn, 
plmd In ■ t^lBst, coreml witli Glron); ttmmortliL, and left to BWlid for o IVvr 
rt. As llic grtien ai^eniml pli^ments olwaya rontaiu copper, vbk-li IiD' 
I a bloc color tu nmmonin, ibi; al»eiii.i: of saih a coloration may Iw 
nuapmhalMc prooToftlMatiiience of Scheie's or !icli«einfnrlh itrceii. 
ITthe WuoroloratkiiiiniikEsiiBelfovideiii, ibu liquid )■ lo lie poured mreflillr 
■o aa to be qullo cluar, and a rnif^cnt uf lanar raiulic, prerlouEly 
wiped pcrfeMly ci«an witli a wet ciolh. in to lio dmppHi into W. If tho 
raiBltc Inms yalloir, and dilfales a alliclit yellow cloudinesa, cither Iwnna- 
Dfni or soon (lisnppcaring, arsenlr It prrsont. 

H. ChctaltipT hru ny^nlly puMlibed a book dirroted expresHly lo IblB 
•nlijei-i, tlie cxtcnnkm of whtcli hu attracted ninch attention, partleiilarly 
ainra nnentcai dyos hare Ihcii dsciI fbr mntcrlal Itar Indlce' dnsttmi, and hi* 
dotIc hB<i iKcn idrco'l)' translnird Into Ocrmon. It i» nspcned Thai Iho 
Prondi iforcnimeiH \t talirnK nciive sleps lo pnt b mop to ililn dl^honontbla 
trade, and we hope that li^glsludro cnnctmrnls lo rmtmin it mny tie pnl In 
fora in ibo United Blatcs. 
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M. GmhlMit Males that an alloy of copper nnd men-nry, prepared at fol- 
lows, » ctipahle of nitachlng li»etf firmly lo liie sorfopea of mcliil, Rlow, and 
pnrrclnfn. From twenty to thirty parts of Bnely dWUed copper, otilalned by 
tlip reduction of ojtido of eopper wllh hydto)iW. or by p™clpi(n(lon fhini 
'oliiilon of in sulphate with «inc, arc mndo into a piwio wicb oil of Tltrlol 
-mil »e»enty parts of merrury addeil, the whole belnn well rrlmmtcd. When 
llic amalcamallon h complete, the acid Is removed by washing wilb iMllInjf 
wfiter. and tbe componnd allowed to eool. In ten or twelve hours it beeomea 
raOrlantly bnrd to rut'clre n brllllanl polhh, and to st-mtcli [be enrAira oT tin 
CF pM. By heal it asaames the coniiiiitCDce of waK, and doti not contract 
Ml raoilnK' 

JfoB CaneM for fining Drntyrd TrrOi, mirf fir othrr piirposrM. — M. FHeh- 
Ihilccr ntmniitnlciitcB ibo following; receipt to the Seperfoirr de Pharmarin — 
Take of powdered pIbbs one part, oside of line ihree pans, and mix them 
Itnlmatciy. The twosnlxiunccn mnsi be In Impalpable powrlcr.nnd ttnlnttBr 
ntut be ttre from cnrbonnte of zinr. Then lake of a i»ilutlnu of ihlorble 
of line Idcnulty 1.5 to Id) fifty parts, borax one port. Diasolvo the borax 
in ■ lltile hot water, and poor It Into the chloride of xlnc; bomie of xilic 
- I irvcip listed, wliich disappears on asiwring the mixture. To maice iho 
'in(>nl, mix the pow{]cr with enoneh of the solution to fbnn a itifT paste. 
' iTi'y so much as may bo wanted at rhe Hme pbould be mixed, as the eom- 
I' itiHiquiiklr banicns. In the course of a little time It bcmmca as hard aa 
"i-iililo, and reinnliis bo, even after prolonircd eoniiirt wiih wnter. If th« 
,::L;r«liCiit4 are pure, Iho cement is |)crfttctly white.— Chemical Naei. 
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bSUB-STASrES. 
A'e. 1. — 
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JJ^ar No. 2. — DiBsolie twcaly pints of nitrate of silver In inrpntj 
•olHtlon of ammoula, and odd to llils aolulion ilx liuadred and fifty p 
nulled wamr. 

Tho two preceding llqnon itie mixud in equal quaslilJcs, and, a&tx'. 
bwn welt anluteil, are llltered. 

At ibe aolatiou of annnonia of commeiro bas not ojmys the suae 
of concentration, It would be better, perhniix, to dissolve tbe nitraMo 
dutiiud for tbe lli|aor No. S. fii-sc In distilled water, then mix this fr 
vitb IliiiiorNo. 1, and only Ibon add ammonia in qunnllt.vsufDcient toe 
-dear tbe mixture, taking care always not to maintain an ejcuees greau 
Lt neoesaar]' to prevent tbe silver l^om being precipitated. 

Suppose It is intended to Blirer silk, cotton, woollen, etc 
wuhlng the substance clean : tbii<lone,we imTn«Be it fora moment in II 
■orarated solution of K'l'lic acid; then witbdraw it to plunge it for bmooi 
In another solution compoaed of twenty pans of nitrate of silTBr V> oi 
thoDsand parts of dietilled water. These allcmate immcrBlons are conttnM 
until the suhsiancP. from licing dork, Iwcamea of n brilliant tint; aflcrwU 
It is plungeil in a bath com[H>sed of a mixture of the twn liqnora, Noh. Id 
S. Wbcn It is completely silvered it is withdrawn, nnd Iiolled in a solutioD 
water Of a salt of tartar, and there remains notliln»( mure lu bo donebtll 
last washin;; and dryiua- 

Btuco) and pottery ooKbt, before being submitted to the operation, to I 
corered with a cuat of stearin or varnish. 

The silvered aurfucos arc tlicn wasiicd with illstillcd water, dried by AMI 
■ftd heat, and in tbe lost place roverod with a layer of varnirih. Tbe dnpoi 
Honor silver can bo accelomtoil by tho emplojmciit oflicnt; in tbiscasull 
leal}>erature ilepends upon tbe nature of the objects to be submitted lo 'i 
operation. 

As l^r the metals, ire commence by cleaning them with nitric add; n 
them afterwards with a mixture of cyatiirtc of poissRlum and powdered ( 
vor; then, alter wadimi; with water, they am pluugteU alternately into llqni 
Nos, 1 and 1, until tliey appear siifhciently silvered. If working with M 
It should be first immersed in a solutiou of sulpliatc of copper. — Jour. 
Chim-jaed. 

ON THE THEORY OF DYEraC. 

TherollowinfT isan abstract of an article on the aliovesntijcct, by PfoftM 
Boliey, of Zurich, Swltzcrlnnrl. pubibthcd in itii.' L. E. utfd D. ~ 
UngtUBlno, for Decembi^r. I8.3!l : — 

Two questions have Ioul' been agitated among chemists intetfisted in < 
theory of dyeinR. 1. In what pnrt of the colored fibre is the coloilnn IB 
teriitoated? Does it merely ndhcre lo the snrface, or docs tt penotraM'l 
enSre Bubatanca of the cell-walls of ench fllircs as cotton and (lax? Or, tan 
In the cane of such fibres, la it stored up in the Interior of the cells? 3. Wl 
la the nolDrs of the onion between the dye and the flbre ? Is it a chenl 
combination, or is tt dne to mere surface attraction? After comparin^i 
various tbcories which have been advanced during the Inst cenlniy and i 
Ciiasing tJtO merits of each, the aotlior rocoola ttie ieau\U q( Wk own expi 
I menm, ftom which it appears thMwooY am4ftmt,iaal.\™wa^^'s«>-Ve^\ 



-^■-■t hcen dyed with colon In ■ mnre Mate of snspensfon,> twm to be Imprvg- 

rcd wiib the dye tbrousboal thdrentlni mist; whilo tn tba cnw of ration, 

Mr ihp Inrijer portion nrihP roiorins matlpr adheres lo ihu Burfuco oflho 

ci'. ili« pviii'frntlon of Iha euH-wnlls by [he dyu being either very slight or 

.:iu::uihcr Hanilnit- 

Thut tbo tbeorr propiMed by Ur. Cnin). of Engtnnd, thnt tho tahalnr fbrm 
of the cotton fll)re« is an emcniial comliilon to ihclrlnklnanilye, isonlbond- 
»1. appeari' from iha fad that the amorplious cotton -mlal I ne prcclpliatcd 
from lis solution In cnprate of ammonia may Ins mordanted and dyed like 
onliiuuy rollon. In llko tnanner xulphatc of Imryia nnd other palrenilcnC 
miiwiml boilica may be mordnnted and dyed vrlih dn«ctlaiin of dycwoails. 

With reirurd id the uatura of the rorco vbirh binds tin rolorlnif mnirer to 
the Shre, — wbetlier or no It lie chcm loitl attranloD, — Bollcy oinclnde* Ibst 
there ia no cufflcfcnt reason for arreplini! llio view, prinripally developed by 
Chcvrenl (and by Knblmann. Compla Jtenrfiu, Tumca xlll., xllil., eOEUr.), 
that dj'dng It a direct l^aal<eqno^cfl of climiical afRnity. lie believei IhM 
itM power pOb>c9>od by flbrd of attracting certain liodica — wlielltcr n 



I, belon^tn li 



it dasi of 
in of finely diriilBd mineral or otkb- 
ir example Inn niTcb Holatlom. Thedlft- 
iil and of Hl>ras in ihiu remorlnf; ■ntiae 
>, it one of degree only, the nature of the 



or coloring matten ot 
phenomena wbich mnllt tmrn tl 
Die bodies (charcoal or lHine-bIucl< 
tinction between the action of cbarcoi 
mMtm, or dyei, fVom their boIui 
t^Rradon belnff Identical In cither caw. 

A i>iven wei-:li[ of well prc)>ared anlmnl charcoal can. aa a mli 
Unccr qnantily of llqnld of Us color than an equal weight of iv 
Neither wool not silk can remove all the rolor from a solution as charraal 
can, their effect extending only lo a certain doKTce of dilution beyond whiuh 
Ibc particlca of colorln*; matter resist their attraction. Dyes which may have 
beeo taken up wlihuui a mordnnt by wool, or especially by silk, may ba 
renovEd again by loni; washing In water, a fact which Is not trne in ibacata 
Dfcbarroal. or only ton very slight extent. The attraction of coloring mat- 
tors for wnler is tbereforc more compU-tely overcome by charcoal than by 
animal Hbre; but oven the cleanest vci-clulilo Hbres, ns uiimonlanted and 
mmplelnly tjieachcd cotton, possess a certain power of allnictlng coloring 
iiiullcr. That cotton should hare less clfcL-t In this matter rlian wool qr silk 
- nut anrprltintr, in view of tho great difference In the simcturu of cotnm 

rv OS compared wlib that of the two substances lost mentioned. It li 

I !1 known Hint wool BTid silk, In connrqnenceof tboir physical conslltntkM), 
I >- l»iig to the class of strongly atMorhcnt or liygroncoplc (ubstancea, 1. 1., In 
consequence of n certain porosity or looscnc.ia of llicir panicles they swell np 
when niolsi and liecome easily pcnctmcd by a liquid throufcboui their entire 
nui»>! on ibe other hand the cell walls of cotton Hbrca are denser, luupen*- 
iraUi:, and, at Ibo name time, thinner, and thorefoio unable to coutolu the 
iiiiniD quonllty of llqnid. 

li baa been often urfcud that rince flhres, especially Ihosc of animal origin, 
not only exert an annction (br sails, etc., but also possess the power of 
i^'i'impo*!!);! some of them, their a 

. -ird lo tlic Increased attraciion fur culor cxhiliilc.l by monlanlcd c< 
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PetlElflCAL SCIKNCIvU SIS'* 

bkHis. IO replnra every other substance in nao fbr th« snmo pnqvise up In 
tii'a ilav, and is more brilliant than anr dja hilherto known. Tlio rliBcovcmr 
III'- rc^ilered Uis patent Ibr its oso under the name of "Algerian Campcacby 
WflWl." 

UECOLOKATIOIT OF INDIGO BY SESQUE-OXIDE OF HIOJI. 

Arcordin^ to Knhlman, wben n solndon of blue indigo is acted upon, at 
tfao temperature of one hundred and Hfty d^rees (C), by hydriicd oxide of 
ima, its ™ior is atmoat immediately completely destroyed. The same thinj; 
Kcnn with a number of other coloring matters. In noticing (his fan, 
BuTtBwii BU^^i^ts that persnlphnte of iron may porliapa bo applied in 
Qllii'o-printiiig aa a discliar^ for indigo, and also in blcuchin); blue rags fbr 
pi,]>er-tnakiu};. — S^iaioirede Chimie Appliquec, OctolKr, 1800. 



ON THE RENDERING OF FABRICS INCOSIBCaTIBLE. 

The R^crtoi'r* de Chimie publishes a paper from the well-known cheinlsti 

liU. Duebereiner and (Etaner, on the various methods for rendering slu^ 

inrombuslible, or at least less inflammable than they naturally are. Tha 

'iiliaianccs cmpioyod for this purpose are horax, slum, soluble glass, and 

'"ipliote of ammonia. For wool and common stuffs any one of these 

"■■ will do; but fine and light tiesoes, which are jost the molt liable I u 

: liiiig Are, cannot be treated in the same way. Borax renders Qne textllB 

'liiiJtilT; it cansca duHt, and will swell oat under the smooihing-inin; #o 

~ !i I urn, besides n-ealienlngthe fibres of the stuff, and making it tear easily. 

■ul'le. glass Iwth stiffens at>d weakens the smif, depriving it both of elas- 

\\\ and tenadty. Phosphate of ammonia alone has none of these Incon- 

i.ii.nres. It may lie mixed with a rerlaln quantity of sal-ammoniac, and 

ii.tii iiLtrodiicttd into thesluri'h prepared for stiifeuing (ho linen; or else It 

maj bo dissolved in twenty parts of water, In weight, to one of phosphate, 

ud the etulTs steeped in the solution, then allowed to diy, and ironed as 

lunal. Phosphate of ammonia is cheap enough to allow of its iutiodiictian 

into common use, so that it may be employed at each wash. 

BTEINIiiJHL-yELLOTr, A NEW KIND OF CHEOME-TELLOTT. 

I'nder the above name a yellow color has been forEome time in commerce, 
•hieb is quite certain lo find much t^vor, al^ough its price is (Hr higher 
' tias that of the ordinary chrome-yellow. It is of a splendid yellow, and 
iHltTs Esscniially in its (Int from the best samples of chrome-yellow. lis 
romponcniB are chromic acid, lime, and porashj and when stirred for a short 
llniG with cold water, it parts with chromnte of lime. 

The poisonous qoalilies of chromic aiid and its soluble salts, and the cir- 
cumslanre that iho color parts with perceptible although not lartn^ qnanlitie.t 
of chnimic mid to cold water, render the Steinhiihl-yellow an extremely 
dangerous coloring-matter; and its employment in confectionery, and the 
like uites, must not be thought of. 

PROCESS FOR GIVING OBJECTS A PEARLY LUSTRE. 
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f^^ JLXNXAL OF eCIENTUTIC DJSCOVEBT. 

jMrta of aolation of ropal. two psr» of thai of Mmlonch, uid four pm 
KoliulunDrOaninrnrMiii (i^uul perK uf imin bikI ■JhoIdig alcoholl.anniix 
with lutif Ibuir toluiue of oil of bcnfunot or rosomaty. This nuxtnie ll 
be evaponucil to tlio ihickunt of castor oil. ir lliii vantisli be thendn 
br (lie means of a leather gr lirush over the «iulkce of miidc water, it i 
fbrm a beaulifnlly irriilcsi-cnt jielUilii. Thu filni h now to be applied mi 
oltJocU wliieb are lo be [cnrlcreil irridcacent. Tiie vessel in wbirh ika all 
U contained, on whiiJi the pcllii'le hae been pcoiloced, mnst, llMtefoic, b^ 
large, or lartfcr, tliaa ibcse objecrs. Tlie waier ahonlii bare alioM ftw | 
Mnl of pure aoluilon of limu added to it; its icmpcmure tlioiil'l bak«|n 
■bout eevenlj-two dcgises. Tlw oIiIw-Tb lo lie dried in lliu sun. — Jattmi 
Ehanaacy. 

OSEFUJ. Ari'LllATlOX OF AMMOSIACAL CHLOKIDE OFZIKC. 

Bj dls-ialrlne equal equlrnlenCB of chloride of linc and sal amtnonlie, 
donblo a&lt. composed of iLcse two Bnlmanocs, readily cry :<talliEe« in ft 
■Idnd prlKm*. This mil ikwwsms the power of dienolving oiide of «rt 
and okMb of Iron. It 1«, therefore, posBible, b? meaas of a conaMbat 
■olnllon of thD ammnnlBciil cbloride of zinc, lo polish niBtr ipota on h 
and copper. In tlnninit copper vostsela, the solution of ammoniacn) (AM 
of zinc [aof (treat advntiln^: theanrt^ee to be tinned Is treated with It,! 
tba vessel plni^ over a charcoal lira; then, when the snrfHce appean j 
iboity lirlght, the tin is poured in, so thnt it mar Bproad over the smftl 
This miKtliod Is also applicni>le fbr coating with lead.- 
Caarul Blatl. 

OST 



Ajt apparntus, dovisud by Didot and Barrael.of Pnris,for IntrodndnjciM 
bonic acid, praparod by hnniing charcoal, inlo tlie golntion of hypoctlM 
Of lime (blenctilng eoil), while (he latter is In contact with the lilnewhid 
to be bleached, is closcribed in the Sov. {18.5a) No. of BarreswU's 
lie Ohimie Appiiqu^e, vol. I. p. 4o7. 

The carbonlcadd, on being introduced into the solution of bletcbil , 
nnltea with the lime, thus setting free hypochloroua at-id, the decoloriri 
action of which is infinitely mure energetic when it is at liberty tlian 
JD (vnibinmion with a base. 

This profoss, Miya flniTeswti, is of entreme simplicity, and one Is at 
to comprehend why it bad not been sooner inventwl, In view of the Ai 
each and all of its phases hnie been so lonj; and so well ttnown. 

In onier to jml|,'oof tlie practicability of the new process — In so 
conccmi difference of price, stivnKth, and whiteness of the paper, oi 
dirnition of the oper^lons in the two systems [new and old)— of We«... 
coniparikilve experiments were insiitnted, by the Messrs. Klrmln Didoh%- 
caniAillj osported rags; the cost of the chemicalB and labor, audi 
amount of time required, hnvlnB been ejtoclly noted. After blearfiinBS 
pulp was converted Into paper. The diflbrent papers were then carefid 
tested. As Ihc result of these experiments. It appeared that the new pn 
■was moru enerftetic and more rapid Ihnn the old method, oKcWmv [rli/eri 
Ifquide (with solution of hienchine saltl, and that in mnny cases It la 
fillliiUy enernulic with the piocess in wWcli i.\\\muie »,«a \a t\nv'>«^B>X. 



'h- liNFr It biw llie n'lvantflSr nT not ilertmym;: lo >n prFBl an cxiriit the 

fi'rr of liiP pulp. 

^,n■-' tti- ilriuild or ihp proccu, whkh for that mmter ronshni mrrcly of 
inari^T'iij.n.u ftir Ibnmughl/ Wuliint; &nil rlBanahiJt tlio CBrimnlc iicid 
ciTii>iu':'{. — ibcUltcr)iclngtb«n inlnxlufvd inio iho bleuhlng rata, J>im its 
tf 11 <•'. rr pirsm. tbroagh roils of |>fpe plirrrrd widi hoJes, whlcb are plufd 
•U IW laiiioin of lh« viiA, — mnnot well be cxpUincd wllhant a tUimnan, 
we tniKI n-rer th« render wtio may dvsirc tyxefe to (he orielTiBl uticle. In 
wblcb iIk appnrutus Is fli^retl. — SUliman'i Jouruo/, F. It. Slarrr. 

HEW MEfHOD OF OBTAINING CARBONIC ACID. 

M. If. Mrschel|;ack and Llopnct Iibto propi)S(?d tu the Frenrh Acudemy ft 
M* anil oronotnicKl mode of obcalntns rnrbonlr ncid. It 1b known that iho 
Icnperalim at whitb Ihe mrhonate of lime Is decomposed wlien vapor of 
wslar in pastvd over ll, is lower in proportion as tbu amoniil of molstura 
pmcDi is incnoacd; In fact, it will even n'lva off all lis aeld If liv«ted to 
jl!° in ■ cnirene of Ibe Tspor. The propoi^d nt-w nwiliod of procednra li 
■• n>lk>wt^ Slrone eartlien retorta, Dlled with limosioue, aro placed in k 
nrrrlH'mtn); lUrnaee, and Iho winprralure is ni6ed u needvd. The retorts 
roiiittimiliuLc, HI ilie btivk, wlib Tapur jjieneraion, by means of nil>eji fDr- 
ni^ii.-.j i.][li iiH-ks, When Iho retorts arc ot a nrilform rod heal, the ritpar li 
E.lriiirii .1 I IV opening Ibo conks, uid qiuinlitles of carbonic ftdd gtu mre at 
uiiA' i^i'iK'iuled and received Inla a KOMjinclcr. 

THE ECONoar or g lutes. 

tn our tlarcb rttftoHes on enormous amaDnt oT Klulon ta nnnDally waiwd, 
"T hat InipcrfMtly Hired. Walter Cram, Ihe weil-knuwn IndnKtrlal cliemlst 
"f (jlasK^w, ha* dovisRd a meitnt of atiliijD^ this niflicrinl lii dj'dng ami 
' iiico priDtlDK. It if well ktiown ilmt many colors, for example, covtilncal 

'-'ll archil, which mny be readily AkbI on wool and silk {animal flbtw), 
. -Lve M little rUDnit)' for cotion and rt^iable fibres as to tiinder Ihe dyelnx 
I Ihe Utter with tbem very difficult or lm|>o»slble. Uul a few yeitrs B|p>, a 
, ;"«u which Is Icelmlcnlly dcslicnsted the tBiimaliialion i^ cotloit was tntrti- 

iNii-d, conblBiInK In coaiins Iho cotton fibre with an animal subelann. For 
iijii porpo«B. albumen IVom epue and blood bnii t>ecn hilherto employed. 
i>uni anvmpllrhcs Ibe some object by Ihe u«e or fc'"'^"' which Is a voko- 
table prodact of the &nmo eomposltloti as albumen, but much cheaper than 
tbo ladtr, especially mhca occurring as a reniae In Ihe starch manafactuie. 

WLTER FOB CORKOSITE LICfUIDS. 
Ro«t([er. of Frankrort, employs for the llllrallon of corrosWc llqniils a 
iriau fttnnci, the neck of which In loosely pln(!i^ with f-uii cotton. This 
tatiaunco. properly lipepared, bai the proper fibrooa, poreos icntnro for an 
«akl«il niliT, and boinu a prwfu.t of the acUon of the most eorroslre 
URRt. vii.. mined inlphuric and nitric acids. Is scarcely allacked, even In 
■he ■lli.-bivel deKree.Bl medium tempcratDres.by any «lnBle«(tentor soWem, 
so (kr OS known, except aoailc ether. It may be empkiyed for Altering 
HnmR nitric acid, niminff oil of vitriol, pertnnnganaio of potash, stnintc 
ennik' putR->h lye. ami a>ina-ireiit. Even chromic add may be separated 
ima Irrmoibcr tlqaon by this flltir. Its nselti dTyViVRCTvW*^ *^^^^*'** 

( 
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Aukual ov sciEKTiFio uiscov 

dopoilted tram coTToslre liquids i> obiioas. The i^n cutloa emplcfftlti 
BouitKur i> probHbly lliai obiained by ihu urtion on eaaoa of (be st 
tulphuric and nilrlc nailt. n> that prepared liy neaker ocitU, or bf <Dl|ibl 
■dd aiul suitpcinj, i« loluble in a variet]' of agsnt*. — SilUiaaA't Jmnd. i 

PltEPAHATlOJT OP eOLtrtlLE SFICES. 

ana of tha modBrn discoverieB in c 
prodnulnif. Cnim htehl; noxfouij uul offensive mateiudaan 
whicb possess the properties of the most agreeable aavon a 
BsaeiK-es, and wtiicli serve in artnal use as sabsiitnies for the prepa 
belbre made frum fruUa and flowere. At the present time, some 
rlioiceat cstrocts for culinary purpoaca are produced from tbe AHkl l^i 
Wblcb ts Bcparated from crude brandies and whiskies in tlie process of n 
fieallon, and the moel delicious perfumes fh>in subslancea exi 
tbe coel-Iar of the Kas-worbs, and even from still mora offensive 

A peculiar dlsgusiint; compound of snlphor and carbon, obtaineil a 
liquid by condensing Ibe vapor of sulpbur after paiuiiig It a 
diarcoal, and known as sulpbaret of carbon, bas Imi); been known. « 
powerfnl solvent of Indla-rubbor, for which purpose it basoflalercaMta 
nanuftLctorcd in large quantities, ll is disilngaisbed for Its poDgentM 
and k peculiar IMd odor, duo to Ibe lulpboretod hydrogen which adi 
It. Tbl» compound bas reu:ntly come bito use In France, under a |R 
H. Botiliro, of Rducn, for mnklnK what be designates soluble spiccc,M 
Other soluble preparnllons of food. By means of it he dissolves 01 
acUva principles of (he spices, and also of other stroofily flavored anfclti ' 
UM»d ai coudimonis, such as Kur^c, onions, shallot, and vorlons f^mis.aid 
caosing these to be taken np by some Inert body, as gum, sti<;Br of mflb, 
common salt, or other subBtnnce adapted 10 (ho panicnlor extract, he jii 
pores them for Ihe ase of tbe table, putting them np i 
be placed upon consoles or eiagcres, and made attractive by ibe U 
displayed In their orUamenlation. 

In blB proeesa the first object la to pnrWy and doodortre the Bnlphontd 
carbon. This la done In a peculiar distilling apparatua ; the liquid as 
the Brsl still, falling apon a concentrated sulntiou of cnustlc poii 
soft BolphaCe of lead, heated to 1J0° or 145= Fahrenheit. The vapM U 
panes saceesalvely 10 other Btills, each of which contains ei ' ' 
compounds with an alkaline or metallic base, as of potash, salts of la 
Iron, copper, etc., or of barvtes. It then condensea in the worm of lli»|^ 
and Is collected under disliiled water in a small K'Bas vessel. The snlpM 
can also be rectified by simply bringing It In conlaci with concentrated M 
tlons of the chemlcBl reagents named, and decanting it suecessive 
these many limes. When rodifled, the disagreeable smell of sulpbnD 
hydrogen bas entirety dlaappcared, and an ethereal product ia obC 
somewhat resembling chloroform in its odor, and possessins solvent p 
pertles far snperior to the impure commercial article, and leaving do ti' 
after evaporation. It is then ready fur the preparation of soluble epia^" 
which, as In the case of pepper, for example. Is condncted as follows : The 
spice being ((round to powder, is put In iron wire cagea. with shceHroo 
botlonis. These cages being set In a cylindrical vessel 10 which Ihoj arc 
filiud, Ihe purified salphuret of carbon Is admitted through the iKiltom of ihu 
iruicr cj'liinJei', and, Uowiiig uy iliiuui;li the laiees, ditsohus out ibo aciivo 




le ]>lpo of (■laae plnred noar the top, tha 

' Into Ik cslilron ra- bIIII, In Ibto 

. ..'-nl Mme imbmajiRe, a» common lalt, or uilnKErc. toKo* <ir milk or 

"iisciir, or enme oilier mnNer, as dextriae, guiu. or Huur, (or Dbsorblng 

i'> lutnluu aiitDraii.ll with Ibe exinu-L Tlic lower portion of (till biIU la 

ii , unil eieaia ac the icmpcniluni of 140^ to 145° Fabrcnbeit beln); itiiro- 

I in ttie BpooB u tho bottom, Ihe snlphurel of carbon is «Dtirel7 

: lined, ftntl, piuBing tbroughtbe worm of n condenser, Is recovcrcl. so ai 

iiavtl hkiId in smxcsalre operallont, wbilo the cxtrart la held by tha 

' Mug subelanee piBced in Ibo Blilt. The Ictielb of time required fbr 

(niing the profess, in order to extract all the artive principle, Ig indl- 

I liy the color of tbo liquid which flows Ihroush ibo p;1aBS lulie lending 

FTi (he (yilnder to tlio utill. Tbo connenion between the two is then 

uMmI. and tlie liquor ttmaiaing Id the cylinder Is allowed (o flow out 

Umii;ll the boiiQim: after whleh. steam Is adralDed to earry ofl' the ion 

ntiani of sulphuret of carbon, which Is collecteJ and condensed in aaotber 

GMd. By tbid proceen Ihe active principle of the splee or fhilc le entirely 

nii>*«d fMm Its natural ligneous vehicle, and tmnsferred entirely to su^ar, 

■ll, or gom. and this rrtatng no trace of the snlpburat of carbon ; and any 

MODnt orronecntratiou can he given (a the produclR, according to the rdo- 

N« proportions of the absorbent and of the splee emplojed. 

tn the tnratin|5of garlic, onions, and snrh vegetables, the juice e:ipreaptcd by * 

ydmlle pressnre Is mixed with the salpharetof earboa, which dissolve* 

tf uiiTD pTJuciple. 

IMPROVEMENT IN SOAPS. 

- 'irral improvements in the mnnnraciunt of sonps and clcstisinj; prepnra- 

Ijnve bctin recently pnteiiled by Mrs. Rowland, of London. They 

:<] chleay upon the Introduction of certain chemical compounds Into 

..iry soaps, by which their detersive properties are greatly Incrensed, 

■.onp l)cin)C disMilvod in warm water, ammonia, or some ammoDlacal 

I'lmiu], Is ulded to the soIuHdd, together with some liquid hydrocarbons, 

:i iigulvalent snbstanre, as spirits of tnrpentlno, coal-tar, naphrha, cam- 

' . or some of the simitar compounds derived from the db>tJ)lalion of 

::i^rni>iis matters. The proportions of the mixtures are delermlned by 

iiiiiiire of iho Bonp, and the use required. On account of tlic volatililp 

i<' lubsmnces added, much heat Is avoided In miilngi. Il Is well to add 

. Mriur, dextrine, or some gelatlnons or mucllaslnons snbstanec whleh I* 

I <]<' in water, ai It serves as a vehicle for holding the other bs 

i-rK^nslon or mechaDlcal combination. Perfumes o 

< ini'ed todiHgniso (he odor of the chemical Infrrodienu. 

.<' following It a more pnrtlcnlar description of one of the fiD' 

iHiunds of sonp arc dissolved In two pounds of warm i 

.Mtiu qannllty of water are added aboat three and a half 

, -iitrrh. dexDine, oatmnnl, or some olher substance; Kelaline, K\ue, at 

^^clalfnous or mncllnglnous substances may be employed, which wlH 

i-Mly to the composlliun, ami canse the Ini^reillenlit (o cohere. 

.1 - prepared by boiling, and Is added while hot w the soloHon of soap, 

'III' wliole Is then heated and eilrrcd till the Ingredients are tboronfhly 

j-fimt«1 loi;ethiT. It Is ikow liiken olT the Bre, and the stirring Is con- 

I lUI Ihu tcmpcmrare has fallen to alwnt 100», when about rbnrtecn 

' "i.t'T lonwnllno, naphtha, ciunpl«!no,licnio'l*,ii 
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TDlconiiad. 

If, insleudofcmploj'iDganexce 
ba InlioilDccd Into Iho DiixCarc. i 
dBTclopcd Ihat llio vessel containing I 
Ibe hands; iflbe llufk be cloned, Ibe m 
blown DUI. or the Diuk biDl) 
Gaubrrg, Comjifu Jiciidui. 

lUPEBlSH^ 

Ur. John SpUler has ronnnimii-BUd' 
on the employmcnl of cariioo b» a niH 
khablo narnre uf rarbon, in Its rario* 
wood-cbrut'oiil, end graphite, or black ' 
of being nsefullj' employed in tlie I 
■nalerial; aince, far this Balntanpc, in' 
DMiy lempcraiiinu, there exists no sot 
effecliagits eltcralion. 

The sn^rgcslion relative 
wbK'b it )■ In 



'■CHEMICAL SCIEKCE. 221 

Wriling tmccit willi a quill or gold pen dipped in this ink dries to s pale 
liluc color; bul if now a htawd Iron be pmned over its Biu-fliCB, or llie pugo 
of maiiascTipt be livid near a Hru, ibe writing will quickly assume u jet blnek 
'ftpjWAraot.'C, resulting from tlie eaclionizatlun of tbe saj^sr by Ibe wsnn acid, 
•nd will have become bo firmly engtsfted lulo the gnbstance of tlio paper as 
to oppose runsiderable difficulty-to ilB removal or etasure by tbe knife. On 
aLimunt of tbe depth to which the written characters uanajly peuelnus, the 
Hbccts of paper solerted for nsa should be of the thirkest moke, and good 
white oulridf^ paper, or that known as "(-ream laid," prefttrred to sueh aa 
BTB rokired bine with Dltcamajinc : fur, In the latter case, a bleached halo is 
rtM|iiemly perceptible sroand tbe ouiline of ihe leticra, indimtinfr tbe panial 
dcatnulion of the toloring matter by ibe iBCeral action of the atid. 

Tbe writing produced in this manner seems indelible; it naists the sctkui 
of " soil! of lemon," and of oiailc, tartaric, and dilated bydro-chkiric acids, 
kgcnts which render nearly illegible the traces of ordiosry black writinKhik; 
neither do alkaline solutions exert any appreciable action on tbe carhoB ink. 
This material posseiaea, thercfbre, manyadvantii^eons qualities which would 
rer-ominend ita adoption in cases where Ihe qnestioQ of permanence is of 
pafamonnt importance. But It must, on the other hand, be allowed tbatsnch 
an ink, in its present Ibrm, would but inefficiently AilSl many of Ihe require- 
ments necessary to btintt it into common use. The peculiar method of 
devclopnient rendering the application of heat imperative, and that of a 
temperature somewhat above tlie boiling point of water, together with Ibe 
<jrcamstance lliatitwill be finmd impossible with a thin sheet of paper lo 
write on liolh sides, must certainly be counted niooug its mora promioene 
disail vantages. 

ACTIOS OF 



Mr. H. C. Sorli J communicates to the French Acadetnyon aeronnt of some 
experiments he lias made on llie above subject. lie put difterent BUbsmncea 
and various solutions in glass tubes, sealed them hermetically, and then 
placed them in Ihe iMiler of a ht|ch-pressure engine, and kept them there, 
exposed in a lemperaluie nmpinK lYom one hundred and (brty-Hve toone 
bundred and fifty degrees Centigrade, for some inonlhi. Others he phu:ed in 
an ordinary kitchen boiler, in which the temperature varied from screnly- 
five to one hundiml degrees Centigrade. The first Ikcis noticed am the 
dccompositkin of the glass lubes employed. Crown glass resisted Ihe action 
iKst, — iN'tler even than Bohemian, — but it was sometimes acted on at but 
slightly elevated leniiieratnres. English flint glass was easily decomposed 
by tlic prolonged action of water below one hundreil degrees. A tragment 
of flint or Bohemian glass, enclosed in a tulie of crown gloss with a little 
water, was more quickly decomposed than with much water. A modBtately 
ttrong aolullon of nitric acid had little or no action on flint ghtss ac one 
hundred and (brty-five or one hundred and fifty dcgiWi, while pure Water 
loon changed it into a white cryslnlline mass. Wood, exposed to a lempera- 
lure. of one hundred and Ibrty-fl ve degrees, without water, underwent Iwt 
little change, while some with water became quiie black. A brilliant black 
■nhslatieo sepataied ftum the wood, but the water remained quite clear. 

Eh it had an add reaction, due, no doubt, to acelic acid, and when the 
: 
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tnbe was opened a pooil d«a] of gas escaped. Some of tbe lesnlti obliiMi 
illiutrate the pseudomorpho«is of minerals. — Chemwtd A>ks. 

NEW PROCESS FOR THE MAyUFACTURE OF SULPHURIC ACID.-BT 

UR. SHANK. 

This process, the success of which is as yet Teiy problematical, is Iwed 
npon the separation of the acid from gypsum by means of two sncceuife 
chcmictil reactions, namely, the decomposition of the sulphate of liniB.bT 
means of chloride of leail, and that of the sulphate of lead thus lesnltiiig 
by means of hydrochloric acid. For this purpose, hi a cistern of greitcr 
lenfith than depth, formed of sheet-lead, or masonry, or any other materiil 
not affected by acids, are placed eighty-six parts of gypsum, or eigfatj-ox 
parts of calcined plaster, and one hundred and forty parts <^ chloride of 
lead. To these are added a large quantity of warm water, and the whole 
well mixed and stirred. An immediate reaction takes place, sulphate of kid 
forming as a precipitate, while chloride of calcium goes into re-solutioo. The 
stirring continues until the supernatant liquid is flree of lead, which is to be 
ascertained by the nsual reagents. The liquor is then removed by deciitfr 
tion, while the sulphate of lead remains in the cistern. For tbe deeompo* 
sition of the sulphate of lead, hydrochloric acid is added in somewhat lug* 
proponion than that indicated by the chemical equivalents, the tempeiatnt 
of the mixture is raised, and the reaction is finished. The chloride of hid 
which forms is precipitated, while the supernatant liquid is nothing bat a 
solution of sulphuric a(>id. When cold, this is decanted and concentrated 1^ 
evaporation to the strength required in commerce. The chloride of kid 
remaining in the cistern is washed with cold water, which removes the 
greater portion of tlic adhering sulphuric acid, whereupon the same prop(H<* 
tion of sulphate of lime is oiMed as before, and the whole process is recom- 
menced. In this way the chloride of lead is used over and over agiiSi 
without any 1o:js but that caused unavoidably diuring the manipulation. 

CHEMICAL SUMMARY. 

An Impervious Paper has been patented in England, which is prepared io 
the following manner : A solution of soap is added to the paper-pulp in the 
proportion of two ounces of solid soap to every gallon of pulp, and when 
thoroughly incorporated, enough of a solution of alum is added to decom- 
pose the soap an<l form a compound of the fatty acid and alumina. This 
alumina-soap replaces the sizing, and renders the paper manufactured fhw 
it imper\'ious to water. 

Koctract of J lops. — M. Ilamont asserts that he has obtained, by treating hope 
by boiling water in a close vessel, an extract, which he calls houbhm'ne, which 
contains all the active, aromatic, bitter, and astringent principles of the bops; 
and that by means of this extract the manufacture of ale may be greatly 
ameliorated. — Cosmos. 

Means of Removing the Bancidity of Butter. —Wild recommends that the 
butter should be kneaded with fresh milk and then with pure water. He 
s:atcs that by this treatment the butter is rendered as iVesh and pure in flavor 
ns when recently made. He ascribes this result to the fact that butyric acid, 
to which the rancid odor and taste are owing, is readily soluble in fhjsh milk, 
aufl is tbii'i romnxoi}. — Phnrm. Jour. 
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/'■jprr Parehmnil. — Mr, Thomas Taylor eommnnlcuo to the CAmrfml 
' n Be* proiiit of making tlilif cntiniu talmann-, InMead or Imincn- 
^iii: paper in c];1iite Gulpliurir arid, he i^mploys a, t'Oimmtrutcd solatlun of 

I '1 iijFOI'jiiiK', The paper is n.-dni'e(l in vuluuiu, lial mBilc tOaj:her, slronjn^r, 
anu wmi-tntiupBrent. Thu hii;hcs[ effart 1» proilurcd by naing the (olution 
bot. Ple™a of paper tliua sBtnr«i."i! can be united by irontnif. 

Oa (fte CltaHingof Glaun, rlc — Tlicre is ollen a, diRtculty In cleuiinK 
t^w n or porcelain rapsulcs lo whieh orinnle mairers hUTC adhered and In 
Doorae of time iiaie bemme so hanl nnil dir as to resist all Bolvputa, Tho 
IbUowin^ procGU will be found lo answer jti almoAt every i'Obc: Tlic tpols 
to bo fhsaned are moiileneil with roncTntrBled aniplioric arid, and powdered 
btchramale of polaz^h ia sprinkled npon (he acid; the olijects are then luft 
Handing for wme iDon (lhrDiu;h rbe night) in a moderolcly warra phice. ' 
Ail orKanic niatturs Br« bf ibis means destroyed, with furtnatiou of suipliate 
of vhrunuom, n-hivh may be removed by water wild the rosiilQc of the add. 
— Dingler'i Pol^techuic Jwrnai. 

CalofBi Flan.a. — UT. A. H. CliuR'h, UTitlngin the Chtmieal lftirt.eta.tte 
tbat bloltini- paper prepaiud lilie ipin cation, by ten mlnntei' ImmenlDn In 
four parts of EulphUTic and Hve of stronic rbminK hitric acid, and (hen 
washed and dried, produces beautiful flames If soaked In rhiurldc of stron- 
tium, or barium, or eopgier, or nitrate of poto^sa. Pellets thus preporuU 
Butl ibtvwti allKht Into the air produce a Hofhof IntonM lljibt. The barium 
tall (^Tes a greeu color, strontium a crimson, potassa a jellow, aiic] t-opp4r 

Xcui Mulrriid for Pmcilt. — Some blncl; lend In powder mlicil with Indla- 
mbber In solallan, a small quantity of lompblutk and tome Qnvly powdered 
Charcoal, are Incorporated tOKClber and snl^ected to RTenl pre^iiro. This 
brcca out all the moisture and reduces Ibo mixture lo a hard bloek, whleli 
najr be subdivided and cut oat into liullablo Icnsths for pencils. A patent 
hW iHwn taken ont for this peni!ll compoElilon by K. J. Cole, of London. 

Orotic Add aliounds in certain of our culinary vegetable); and it mty 
•ndoiilitedly be employed to a eenain extent with impunity. Btill, it ia not 
a desirable Ingndlent in human snsienance) and I am In ilio halilt, when 
the opportunity oRbrs, of telling househeepera lo throw owny the tint wuter 
~Mrh oundca In cooklnK rhubarb, now so generally used; thnt ii lo Kay,4r 

■-.h-jTti Intended Ibr tnrts or plBs be Brat healed in an oven, oflcr btlnR 
f<\ and otberwiiu made icndy for eoohlng, before lbs mitai i» added, ll 

< iw Diuiiil to diseharice a large quantity of a watery, and, at the Boma 
very acid jnlce. Wben this water, contnlnlntr mixed adds, Is rtjocted, 
rhubarb Forms a Very mai'b more oKrceable, us well a* aucb iihm« 

' Nximedieh. — I>r. MvOinHUcle. inlhe Landtm MtdiaU Timft. 

I ! . LiiHlhic Aad. — tt will bo rcmemlHTCd that Llobeg and Polooio many 
' ir= ago BUQDiinc«d ibe discovery of an eilioreal eascnco wbkh m^e the 
■irh fluvnr (o wine, mild which they st.rlod eenanthic ether. Their reseerchoa 
tan followed np by other InvestlRatoil, and lenanthic acid took its place In 
Ihomlstr}'. Mr. A. Fischer now announces that this aeid does not exist, and 
Inu what has received the name is merely a composition of caprylle md 
asprtc acid. 

QMlnie Afidin IhtHfrbnfthe WienlebfTry—Kesn'. Zwenger and SlalK 
Ammilm drr Chiiniii u. Phntmueic, July. IK'iO) linve found that several |di ~ 
If ipnjtiOK 'e the family of Xrlelncic, amonic tJiom the Vuvclnlum Myrtl 
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whortlehwry, «ml«in a 

Ibai olnained IVoai Feruiiaa burk. , m 

On (Ac Prcxriunvn □/ I'liial. — M. Chin^y, a French cLrmlRI, natcB Wl 
jnHUit, wlielhcr solid or llriuiiJ, If inlxtd with a rertaln ijuiuilit; of «i 
or veicetable cborcoal. nnJ ullurwords dried, diher by a mrrent ot alTM^ 
kiDlulliK appuraltu, produrea i powder wlilcb prewrvea fur a 
P«Hod Id fermenUnB propenJos. 

Oxidation i^ Oryartic Malltr. — iiT. G. T. Glorpr, wrtlinK In the C 
tfaf. remnmciids oxIdEzlnR ortrniiiu mttlcr in nnilyfls for ihe dctcctlOBlt 
mineral poi90D«. by mnreyinK lbruD(;li Tbc idsbs Io be rxamlned the p . 
evolved when cblornlc of puu^b iii ircalcd irlth dilute niurintlc acM. }{l I 
KpronnlE ibia pron»s asavoldlngihe tuconvenleacc of mixing Ibeokl 
' of potash with the eubstimca lieelC 

Ar«# D^. — An Aaftrian is said to have difcoTbred n cunnlns djrc ll 
ChlDow lorgho. The platit ii allowed lo Ibrmrnl, and Iheu irealRl 
CMUitlc Boda or potash, which disnolvcs the coloriug nintier. ll 1» tliin p 
dpltaled by galphuiic acid. 

Carioia Action of SOivr. — 'pToreaioT BoetlCEr alalu that If drresldaor 
■Uirvr is molitened wilb essence of doves, the mlxtnro takes 6ib and tlu 
metal is reduced. 

SuggnHom f of iteauH^'tiglnlc Spall. — IT tiic ink la tho common nnttrall anil 
bon ink, a solution of oxalic acid will remove il>e spot bi once. TIiuw linn 
Ink whit'h coiilniiu iiiiliiro. If on pnper, art tint bh^achcd with rhloriiir wua 
. and then removed by hydroi-hloric acid; If on linen, dral with n solutiotlof 
byilTDChlarite of lime or Labarraqua's solution, and llicti with acid. Viae 
Ink is removed by (nintin); the spot Drit with norne alkali, anil washing U 



Baaimitfd Magnaia for the Beaoral tf OrraK SpoU. — Lumps of cartKNi- 
•H of nwcnrsia (calrined inagnesiB will answer the same purpusc) an 
Mtomtod with benzole, and spread over the icreasc spot a >ixth of an incb 
thick. When dry, the magnesia is simply dusted off, but the opFrallon b 
tcpeatal If necessary. This mclbori of applying beiiiole In cbmliiiiatkw 
with the capillary action at llic mafiTiegia Is imid to bo supctior \o any o^cr 
Ibr Uiu removal of lYesh and old spots Itom all kinds of wmid, ivory, pa^xv, 
pWchnMOl, silk, and cotton : for woollen it is not adapted, on account of llw 
magtmia becomlni; fixed in the sntati. 

Onl-Oit as a PrfKrmtim >r &ilium and Fvlaaiwm. — Conl^oil Is ■ lirUn 
aitlda for preserving ■odinm and potassium than naphtha. In coal4<l. 
■odittm keepi its lustre for month* or i-cars, while In tlic puTul naphtha if 
iMM it in a^bw days. — Qrrapoiidenct Jourmil Franklin Initihar. 

Aaiw of SalphoTftlfd Ht/dmjm an Siiitr. — U liaa been shown by Ult 
Davanne and Ginird that pcrlfeclly dry sulphnrctied bydmiien docs not act 
upon silver. Sliver leaves may hv Eiispendcd in a perfectly dry atniiMpbcn 
of Ilitt K** without undereolni; chan^. 

AHanajiline Boron. — This name it applied by Deville toanewcomhinaliM 
of wlnmlDum and boric a(4d, recently prciNtred by him, wbkh poiucMO mnH 
nmarkable properties. It is harder tlian the dwinon 
mliles, and even the diamond Itself, with mure (hciliiy 



Oai-IJiKt <u a Xtrpilutory. — As Is welt known, th( 
/M acfton on ills Jiuir to the peisalpikido of Vjoa 

I Iwlng only the buunz of the su\vbui. k-HtViEc 





jl-IlaBt glTU the rullowing as Uio ruUunole of tlio proccas now in Ufa 
1 niib ^9-lltue. Ttic du'iillutory acllou depvutlfi vxcliulvcly upon 
Uic psrenlpliide or limi;, anil ts !ieij:bli;nc<l by the presoncB of fynnfilBof cul- 
dnm. Pierai or hairy »kin l)ruui;Jit Into a inixiuro of Iheie two raini>ounda 
wen a.t unoc deprived or tlie liu[r, tlic deslnirlioa commcncinit on tlid ends 
■nil icuppinu ut Ihe root wtihout artlnK In the least on the skin. It spponn 
thK one nloin of sulphur comtdnra wllh llio auljsiance or the hair, destroy- 
but il, and at tho >ame lime leariDg an lusolulito suliihalo of time wliluh la 
predpltaii-<l toicelbcr with (he decomposed hnlr. — DraytjMi' drcular. 

QUoriiud Walrr in ZKaection Wbundt.— U. Gairl^n Mates that repealed 
cxperlvnm has convinrvd him of the effleory of the treatment long sin«! 
reeommeiided by U. Nonant, oF placing the hand suffBrlng from dlesccliou 
woiradl in rhlorinali^d water. Tbo appllraiion vrill always bo found cSlcit- 
laonii, provijlnc piirulenr iiireitlan huro not olreod; set In, wliun It will tm 
Bsc1e».— G.K ri-<i Hop.. lS.il, No. aO. 

Sv/phnr ns n Drn"fri<r.— Dr. C. W. Wriuhl stales, In an artlrle on IhoBbovo 
fuIijeLi. Ill iho LvuisirVf': Mrdicnl Qiattle, thai the common lluwera of sulphur 
of the druit-aiore piissfsiics ndvanlOReH over ull other su1js1qih.i» on account 
Of Its anilscptlu properties, Ita exerting no li^urlous aalon on the itwlU, 
either ehcinirni or movhanlcsl, and Its ready preparation and cheapness. Tbo 
■utillmcd sulphur ransl be fn%d from any arid which It niny contain hy a^- 
IMInil It In water in nhich a small quantity of carbonalo of sudu has been 
^ta|MTCd, and tbau freed from the soda by repealed waiihlti;! In cold water. 



THE PUILOSOI'Hr OF STINKS. 



b a fallacy in the almost niitvorsal opinion that, bccanse a Blink It 
mipleasani, it must necessarily lie Injurious to health. Vet n very small snr- 
trynf hmillarfacia would disclose thaiourllkln:;! and dislikln:>:s In the mat- 
ter of smell or toslearo by no means accurate crilerln gf what Is whoh»onie 
and what Is noxloos. Unfortanalcly, we like ninny IhlnKS tlial are notorl- 
tnuJy li\jurlDua; and many Ibintts that ore nnplensont arc noiorio))^ b«no- 
flclal. Not only ate these (Hmlllar trnths, hni a little inqaliy iHsclosesamaai 
of evidence which proves that even the odor^ of a loo eaniposlte rlrcr or nn 
ni-dralned dblriet. unpleasunt as they may be, ore very far fhim cnrryiiit; 
peslltence and plagne wiib Oiem whuravcr they go. We are not eolnif to 
KsMirt ihal the question of dminnt^e li not ihtj important. Wo huvu no 
deain to propound the paradox Ibat slinks ore wholesome because dlsasr«»- 
dhle; hut we esll attentioti to the fullacy of asiumlQK that because they tt« 
dls^rcrablc tliey must neccRSarily be Injurious. 

Is it ft demonstrated faet that the exbalatloiu (Vnm a foal Hver caase chol- 
cn and l^ver? So (ut from its being demonstrated, the evidence at present 
Mtrai ilorlslvely opposed to such a conclusion. Is It dcmonsiruuiil that the 
exbalBtkina from the sewers canse cholera and ftver? 

The publle, f^ncrolly, has no doubt upon tbo sabjecl, bul an F.npllsh phy- 
•Idan at some note, Dr. Parkin, bos recently. In a pnblishcd work, aisuinod 
tb« poaillun that the evidence we possess in remrd to these matters Is alio- 
gcthcr amilisl 'he theory that cholom, Hiver, and other diseases are owing 
ft) thu decomposition of organic matter and tlio use of Impure water. His 
ovidenra is founded on cxperienro of voty various climates and latitudes,— 
Ihe Inlcnropical rcifloas of the Ensl and Wcsf, the bumlDK sands of Araliiit 
Md lk»*uow-twv«nd sic^pcs of Busalu, u* wuU la Umuvku toui^BEHAnqtnHb 
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of Enmpa and Americi*, — crMencc which, if not 
oeedln^y Iniorenlnj. 

Tlia«. ih« iujartuunnc*! nflmiierftect disinne'^ la 
low Inflininw of all onjunlc mntte™ — nninml and V€(;fliib1o — 
tlau of decompoatclon. Tliat putrid flesh and tckccuIiIc* n 
nnplnuwnl, boib to tiule uid smeli. la a fnct; bat tre they bj 
they are onpleaBant? Soma putrescEnt matters aro Injarlouti whm « 
alibODtch man; can be, nnd are, caica with Impnnliir: and all oT ikMB 
Injarioa* if they enter iho btoo-l. The * urpri^lnc tact iliut thr ttunuM 
llieiritante with poisoned arrows, jet sufFer no harm l>oni eatlTig rtM 
Ihui p«iionnl, ia InlolliRiblo to Ihe phyaiDlDiiut, who sea thai ibapt 
tbe UTOW DDlcrs the blood of iho animal; bat tlie poison of tii« p 
flesb, Which Is eaten, does not enter the blood. It is on the tame p 
IbRlwocanexphiln why ail atuiamist may spend day after ilny ow^ 
bodies (In an atmo»p)ivre the eteni^h of whkh mokes a stranger lMl),Jl 
•nilferno harm bvyund what would result from scdentju-y eonfinemofuhl^ 
otber room; Deverlhelcss, let this anatomist icrntrh hlmi^etf wiit 
wbh-b b« has ju9l Ds«l, aad thin Hitle irouoit may be hie death. He « 
IlrMiha the air laden with Ihe prodliru of deeompostcion, and, IfW 
were safflclenlly abnndant fOr ruapiraiian. no liami wou! 
conld notailinit ducompuslri); matter Into his hlood wiihou 

Ifl tbo abOTD paragraph wo huva brli^tly «1alisl irhai EOrir 
olorfeal principle Involved In this qnestion. J'utrid sDhsta 
(MIS only In the bloud; but the gascoaa proilur 
polsonoua. A stink, is anplvnsani, but it it not poiionoaa. 
eotme, that the ea>'eoua prodiietH are not too ubunilniic to | 
tkin, oiberwlae the cITectd of imparfocc respiration will ensue; but tfeMS « 
not clKikta or foTor. • 

Wllh this preliminary eTtplanation.let na now look at Dr. Parkln'a 

Hnjendie arranged a cask 
(Ubsmticea, whilst animals H 
«3po»od to tbe emanations y 
and piptons were left thus fo 
~ n the rotitrary, be|n 



such a way th 
-0 placed on a gratlnfi: with a doable b 
irli ronitanlly esraitHi. Rabbits, pdne 
a month, bat did not oxperieaeo Hny HI M 
lose ilcsh on ihu fourth day, snd, ■] ~ 



(hoy proservEd their itayety jnd appetite, died at the end of tc 
days. But the doga showed none of ihc symptoms of poiKon; — ibe7<li 
Dime of tha symptoms observed in dags imu whose veins putrid mntlcrtll 
been injected. Tlieir death was obvionaly caused by Imperfect n . " "^ 
Rabbjii and gnlneit-pigi require less axyp(eu in a given aimospbm ll 
dogs, by reason of tliclr smaller siie. But that exhalations fhiin d 
nuitrcn arc not Injorioas when respiration Is unimpeded, aoems eti 
(he experience of leatlicr^drcssors, knaekera, butchers, andotben. 
man Intbrma ui that the leather-dresBers in Bristol an) not only hGalth^tl 
more M than the rest of the nelcbborinK p(»r,alibough, during the lia[|r 
of the process, the stench Is almost Intolernbla. In the tan^yaidj U I 
mondM^ there are nbant seven hundred workmen, all remarknblf h 
Again, Dr. Chlshoimo says that, In a manufactory near Bllton, Ibr tber jj 
dnnlonor niarlutuorammonlaaadsalphaloarsoda.and where the 41 
linn of lira medullary oil prtHlaces Ihe most naii(«BtinK fetor, no h 
known to ari*c, Hlihoa<:h tlio neiKhbotlioo'l ii> thickly popolnled. ~' 
SKempllon hn!^ been remarked at a nianutiicl ~ ~ 
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nin* potrid exiululoii* are |rlv«n ont. Further, BlnnshtCT-litnuwa, wlik'h, 

■inliiij: lo iln'orj-, oiiglil to bo coniriM of puatilcnco nnd ftTcr, baie bren 

"<.:ulari3' exHinpt rruiti lli«ni, m wu nullced during the plague and during 

iliulpm. Dr. Tweeille tayt: " Tbon^'h every desrrlplion of mevhaoic: 

' '" prrlod or otlier ttdinillcd loMyeni'liUo the Fiiver Ilu«plta], I da 

- I -m(^e ln»lAnca of n butcher being *eiit to the estnbllaliinuni," 

< ft ihe xravpynrd Is fnr from af;rt«able, and KravoyardB have 

: : ^ Iwen iGKBided aa cenlrea of pesllleare and ferer. When pes- 

. ! ' ' ir are rsfiriug In a dblriot. It l» not difficult, of course, lo And 

■ ". :\ i^rjivi-yard is Kimewlicre cJoso nt hmid: bucihlu is exlremdy iinpcrft>ct 
iilciire of an; nucMsarj conne«llDn belwucn Ibe two; and il becomes sl!U 

<.>rc aiuplcious tibcia nro find ilint ut Hrldtcciown, Bnrbndoe*, eight thou- 
-iiJ bodies w«re bnrlcd in six ireehs In a space of two acres, yel neither 
<;r noc any otlior disewo attacked the inhabitants orrcrwards. Tlie same 
innrk applids to nearly all tliu lur^ towns in the West Indies, In con>e- 
<iria-o of the practice of burying cholera victims En one fpol. In the hariat 
iiiida near SetUle, ten thousand bodies bad bscn reconily interred, 
III n. in 1800, the FrentA goremincnt sent n conimlsalon to Inijuire Into Ills 
iiuD of yellaw feTer-. and allhouKh a fetid odor iras exhakd fiom the de- 
'iii[io»iiig bodies, no ill nMuli followed to the thousands of the inhabitant! 
> !ii> went dally to Tialt the Kraves of their rehitiree and frrends. And what 
lull wc Hiy 10 Ihe Cemetery of the Innocents ai Paris? In ibc couiso of 
iirty /can, ninety Ihonsajid bodies had been boriod there by one i;nivo- 
.^'f, and It was calculated that more thitn six hundred thoucand boiHaa 

^<i-oilin^ two acres, ft bad been the custom to bury the bodies of the 

"If iu comnion pits, nnd they wen: placed so close In each other a* to 

only ai'puralod by phinks of six lines Bach. Tbeso pits were twenty 

I wide nod twenty deep, and each conlolncil ten to fiftiicn hundred- bodies. 
'" difllcult to understand how Fariii escaped Ooni continuous attacks of 

iioli^n, and how the ([niTC-diggcr managed to breathe Ihis ntmospbcrB 
iniig Ihlny years, if grave-yurd exhalations are the fatal poisons they are 

1 lio auiborliy of DnchAtelct Is Invoked tn a very itriklnf; rase. At Uont- 
ii'un, in Paris, there Is one of the moat extensive knnckar.ysrds In ibe 
.rid. Thuusanda of horses, do;{«, and cats are slan^bierod Ihcie,— tbo 

II and olftil, alter the animals are skinned, iKing; allowed lo n^maln and 
i;n-ry for the purpose of manure. " Every one," say« Duchfilclet, " cnn 

iiiilnalhe Ibild odor produced by heaps of Sesh led to puttc(>' for month* 
< ilie Dpen nlr, and In the heat of Ibe sun; to which must be added the 

■ -••\ given out from mountains of skeletons not properly clcnnsed rh>m Ihe 
: I parts, and the emanations arising IVoin a soli saturated fVom year 10 
•r Willi blood and animal liquids. Bnt, If yon interrogate the numerous 
.rl.mon who IjcIouk to the eatalillslinicnl, lliey will answer that they are 
UT 111, and Ibat Ibe etRuvla which they Inhale, llir ftvm Injuring thorn, 

.iitribnlcB 10 keep them in Rood health. If you examine them you will see 

1- 1 have all the appeoranco of die most perfect health. The robust health 

r ihawifleandDvecblldrcnofFriandwcreremarkable.rbr they had all the 

t worked and slept in a place which was actually nnapproochnblo lo Ibo 

' ' * at the c^mlnslnn, on account of Ihe stench." He also notices 

^■Thyof those knackers. "Many of them are sixty or seventy years 

iilrtjlW •"! Mitira. laqulrlu showed Uut Uwii it»KttU> iUkiIl •)> imk. 



ndntnccd a;^; of tlic Insl three knacken Ihnl died, one m« «lily,tiHl 
(oroniy, nnd n iliird cis-ht.v-roiir." 

Such uro tome of Ihc facts odrlurwi hj Dr, Pnrkin in f npjHin of b!i tl 
and naniinrv rcronn will not bo aldol by otadini; or >iippTcs»ln2 dm 
Abridifrd from Iht London Seiiew. 



H. Pnatcnr, of Lllb, hat 



HES OX FEEMESTATIOS. 
rrcenlly been HwordeiJ a pri 
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Academy ft" his . 

Uiti Hnlc-underelood dcpnnment of chemtsify. 

He thaws tlint Iho c^rm In which fennenMtlon or{gin■^ 
stance,— organic, not Inorpinic, as somo suppose; nnd lead- 
that Ihcre is a ti!inarhaljle annloo- bciivecn ferincntBIion and phjifolof 
BTtlon. In fermcBlation with Jeasl, ftir esample, there I: 
renewal of the j-cnsi, and, at the tainc time, certain carious ralatlotii ■) 
tietween vital phanamcna nniJ mineral sabstBiicn). Introduce j-oaat gl 
Into a mlxtare eomposed of candled suxbt, ammonlacul aali, iimI a ^ 
phate, and the ammonia will dieappenr by iransformnlion Into (Iw o 
•IbBmlnoDi mailer of the yeait, whilu the phosphate 
new Klobulcs. One of the dementi of j-cast is Carbon, and Ibll, tt'-^ 
prravnt onample, is derived IVom the lui^r. H. Pasteur rnrtlwr a 
Mfid tllii<iira!ei (be proeeis of iaetie rmneniAilan. whk'h nitwt ehmM M 
comiidored asornnnic matter in conrseof niteratioti; but the U«lter< " 
now shown to be really an organized sabs laDcc, compowd of 
nn emaller Ihnn tlio«o of the yeast of beer. In the fcrmcntaiiott ofte 
aetd, a fUrihcr discovery was made of a sarprislng nature; atnonj s( 
known^ro opticians nra rii;bt-hnnded nnd Icfi-handeil lurtmtc of > 
(0 named from the direction in wliicli thutr solutions rolnte mys of ll| 
TlieyhAveno effect on polariicd light; Hitjln ' . . _ 

to, lijrmentBlion took place In Iho rlght-hamleU only, while the Icn-tn 
lltnllarly prepared, did not Itnnont, Imt tmderwent a change In wtlAIC 
fbund to act with energy on poUriiotI llfiht. 

The analjrsla of piaet given by 11. Pastear, on the authority of M 
la U rollowt ; One hundtid pints contain CG.T3 of nitrojwniaed mati 
or GDlluloeo envelopes, S.tO fatty matter, and 5.10 mineral mautM 
this It Is evident that the j'eost plant can only erow where It can 
due supply of nllrogerKpus and mineral matter. When, by the pnaei 
salt of ammonia and phosphHtes, these conditions were abundantly « 
M. rasicar found the dcyelopnicnt of the ycasi plum rapid and tbe ft 
tallon exceedingly active; but when the growth of Ibe plant could oM 
place Ibrough the assimilation of albomjuous lubsiancee iliat wem 
appropriated, as In (crapes, lieet-raots, etc., the same processo* went M 
with diminished velocity. 

In most chemical works li is stated that alcoholic fermentatioti taken . 
wider |wo circumsuineea, in which yeast (padded to pure solution of A 
or to a solution containing albuminoid substances. In the first tbe fi' 
raid to net, hut not to reproduce itself, as in the mannfacttnv of bewf^ 
Llcbli! ohacrvea. that If the fcnncniatlon was a conneiiuencc of Iba d> 
nicni and tiinliipl I cation of the Klolmles. they would noAscito t« 
la para solution of sunt, uhlch does imt atCnx (hs ei 
" ' ■ " To this U. Viiiwvit wv^Vm. \\ia>. 
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" •■■ ■ ■ ■ ii'.-^-Mt dlBbrent vfews, unii utTord ■ cenainty Ihiii in ihc raret 
iK'fionK^Daai'c cMtntlully tlieHDie,Hnil tbut In Uiih ih« ycul 
: 1.1 ; Uut ibut, lii Uio nret uiw, wlicn tho n^mtHauillon Is con- 
.1^ i:lol]ulc8, jounu *Dd old, an (r«|)ri¥cij of Ihclr soluble 

■..1 luuCUT, end that wtinl tliey poBsvetcd i>r ailrogenuuii Bllioetit 

liAiU'L-omc insoluble and fixed in Ibu IVcbIi icIo^uIgb dial linvu beCD formed. 
Te«l in this blsib has no aclion upon pnre »n|!ar. In ihe cum of fcrmeniKF 
tun tn llic pnHinEC of aJbaminofd matter*, many globules become txtiBusllKl, 
lMtt.mo^t or ttio Dcw ones leave the liquid flUnI Willi nUra((cnoue and nilaural 
matter, and able lo live upon tliem ]□ a IVe«h Eoluliun of $apn. 

M. Tasicar also notes the rod, Ibat succinic acii] and glyceHnc are producti 
«>f ftomentution; and tbc fomiatlon of tbc former snbslanoe appcnra to exar- 
ciae an iin|»rlnnE inflnenee on llic flavor of bIcoIidIIc drinks, ■ltboi)|(h the 
qDMllllj' 1» •mail. Good Bordeaux rancalns 7.413 {^nlns of plyivrlne In a 
litni, and 1--I6 prolng of aaciinle add. U. Pasteur remarks, " Ttiu flavor of 
Ihl* acid is peculiar, and when II is mixed with vaicr. alcohol, and Klycorlne, 
In tke pTDponions oblainnl by furmenuilion, one [s surprised to observe the 
»xleiit to wllicli Ilie mixtura lesumbles wine." 

The conclusion of H. raslcur'fl papei; expresses n ronvldion that a Just 
vonnlihirMlon of tbe facts ho adduces will sbow thai alcoliolic furmenuiilun 
u an act eom-Intlve with the life and tbe organlzatlan of (be ycosi Klobules, 
and not witli tbclr Jealb or putrofBcilon. 

I'roA'idor Van den Brtvk, of Utrecht, also pnbliabcs tbe fbllowlna; conclu- 
sions be boa arrived at, rcspeotini; processes of ferraeutudon and putra- 

1. Frvsb Juice of the Srapo, which hni never been in contact with the 
alumsplwie, and bni been kept absolutely free from it, Buffers no change In 
a leinpcraluru of KP to 2S' C. (80' to 83° F.) after monlhs or even years. 

3. The ftrmenlailon of Krnpc-Juicc depends upon the vegetation of the 
yenit cellules, and is, therefore, ateolutcly dcpondunt upon ihelrdevelopnwut 
and Kruwib. 

3. It has, as yet, not been conclusively dcmonstratod whether any yeoat 
Klobul» or tbulrgcnn are pre«-nl in the Juice of ripe and perfect grapes. 

4. Tbe impulse nccosory for Iba development of tbe cellules and for the 
eommcncemenl of fiSTmentaiion is not given by tbo onyBcn, biit by one or 
morn auvul* conlaiued In Ibo air, which may be detiroyed by heai, or 
ivtBlncU by Hliering It throagh cotton. These ag«nis may be wunrliig In a 
limited volntno of atmoEphcHc air, a case not nC all rare. In Ihln point 
IVnnentalJon \» allied to other specJee of vegetation, ench as mould, the 
tbrmatlon of which is dependent npon Ihe vcr^' same condllloiii. 

5. Fvrtnentnilon la fresh grape-Juice li induced by the Iniroilnctlon of 
|t«*t only and alone, whlcb must not Ik too old ; no atmospheric amenta are 
nqulred, and Ihe yeast itself need never ■□ have beeu in contact with ibi 
atmo«phew. 

8. Fr»h grnpe-jnlco, after being oipoBcd for some minutes to the lem- 

peratare of boiling water, frequently ceases to ferment In coutacl wllb 

■tmocplierlc air. 

7. Oxygen, allboDtcli it docs not Induce fermentation, acts docompo9in(-ly 

;'>..ii ibfl tmli as well as Die boiled Juice, liy >>eing absorbed an<l forming 

hriiilc ai'ld: tliu JVeah luite, and the parenchyma of the grapes suspendtsl 

I', assume under ita inllucncc, in nsburt tiuiu, a brown tint, which luriii 




B. Omne ha^ no artlon n|>on cfiber uplriluoiu or licllc 
apon ihc Ibrmntlun or moulJ. 

0. Tbn white and yolk at egg, mtcrinl binod. gnll uid arine of tap,it 
beef, fn Ilidr (rerh state, nnfTer no ('liunge ndei Jcsth. being molsl Md ii 
B temperature of tVom 80° to tn° F., tf never broa^ht Into coDUct t1 ~ 
Btinospheric air. 

10. In ooncort with pnrc oxTQien, or witb nlmotipbcrlc air tlut tm ti 
fllKred Ibroupli collon, ncllber of tbo abovo snbfiiancei ia brought to pM 
ffcctloD. Still, the oxygen exerts a eertHin action, inasmuch a* ibcf 
rbange tbelr Bpjwnmnce, and ths white nnd yolk of egg. la well m thaf 
assamo in aeld rcacllon. Tba be^nnliig of pulrcraetlon, ihcrcfbtc, d«t*i 
upon soino one or more HEent which i« comroooly contained 
air, and which In removed rrotn It by cotton. 

11. Animal matter which ia already In ■ stale of putref^mon, or I 
wblch has been exposed to (he atmoBphBro for only [wentj-fonr boarivi 
eoiuequcntlr. sbowt no ouivard algtis of decompa<ii[on, 
Hon In all the abuve-namod sabitanees wllhoal the aid of 

12. The microscopic examination oC the DboTe-namcd 
baa shown that there exiatn no «elnllon between their pnlreflwtMa 
between the development And growth of vibrios nnd other 

13. In view of all this, we most look to Lleblg's chemical ib«orf 
wlntlnn of ilic proccM of pairentction, witb tbn rescrvutlDn, bowrtTi 

the cbcmlcol l^nnenl which Induces ihe pntrefnction ncqnlres thik 
not by contact with ox.v^>cn merely, but with that Inifredlont of llt« Um 
pbcra which In retained by cotton. Without this, that theory would Ml 
Kppllcable for the fermcniBlion of grape-jalee. 



The dry diutillalion of orgnnic mttHois, whciber vegetahle or unliiia], b 
tbo great variety of products to which it gii'ca rise, conslltales one ef 
most Inieroating opemilonB of cbcraistry. The reactions to wbicb A 
pnidluls owe their origin are tttj complex, and some of tbcm have b 
bnl little studied, as Indeed it the case with many of the substances fornKd. 
If the body aubmltled to dry distillation could be maintsiiiei] during tin 
opemllon nnilcr unifbrmcondiliunaordeBiccfttion, lempcralnre. and preaHU% 
the renclions otid the products would be mnch more limple. If, for c. 
wowl he healed very slowly in a close vessel, ftmt to,ono handtwl „ 
Cend^mdc, ilicn to two hundred degrees, three bundled degn-e*, anl m 
there is at first disengaged almost pure water, then impure, alnxig 
add, and afterwanls a mixture of acetone and acetate of melhyl«fH; 
maximum of rharconl Is left as residnc, and the least amount of Tar Mrf 
is pnKlnecd, Ihe latter consisiing only of carbonic acid and 
hydrogen, 

In praetlee, however, when wood ts distilled in cylinders of 
from the outside, the heat only penctmiee to the Interior iniultislljr. 
niilntilc laycn are therefore the first decompoBed; Ihcy a', 
then nimish pyrollgneons acid and wood-spirit, at the same time Civioc] 
mrhoiilc adrl and a little carhnnilted hydroi?cn. The Inner laycn li> "^"^' 
flmilarif denunpnaed; hut the piodvctt as rtiej m« ip«^ ~ 
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El with Ibc oulf r layer, already in a more adranccd utate of de<-oiita. 
knil at a iDDc^li lu!;tier lenigicraturt;, e^d hence ni 
w proiluns arc fornioil. Thus, iho vnpor of 
it charL-oal iij deroiopaBeJ, and roniiit I'arlKinii' acid and hjdrnt^CItf, 
« rartioiilc m.'id » a^n dcroinpuscd liy the rcrl-bol carbon 
t csibonic oKide; a pan of ilie nuretii hydrou'cii minbincs widb' 
IDS bydro^ai-bons; une part of llic u'eiic ackl in doconcj 
e high temperaiuni id fomi oivionc and torlionic acid; aDothar- 
o the woiHl-Epiiit and tbmu melliylic acelalc; a IVaclion of UN 
eionc are alto decomposed, prodnrfng tany matten, 
iDtbinc. (ixyphenic arid, dunuuiue, etc. To Ibiig miut be added tiiB 
ice of wrlalii nltioaenlied botlies, and we ran nnderntand how all 
iniKlt, EuiixsilTcly fbrincd under ihc moat IhvoiBhIe rlminiBtaucra n>r 
icr, aioce thej are In the naiuini iTale. anil expoaed 
»iay give tisn lo the formation of a great variety of 
a, whirb will be Kt Cttx cither in the suic 
dcoBahfe vapor, and leare fixed carbon aa a residue. Tht) Mra^j 
m whether woikI. voal, bltDminiias ftchlsiB, boi^heiuL cual, asphalt^ 
I, or aniiiul malTEra lie dlsiilled; but ii is evident tlM ibft 
mpMilkin of llie materia) sub'niUted to dry distillulion miobi jhiW' 
nature and eompotltlon of the prudncla. In Ihow which, 
re rich in oxygen and poor In niirogpn, ihc pytoirenous prulnins 
uciil and but Utile aniniania, and consuquenily Uavu an 

ton) on the contrary, the maiicra ronrainiDc much niiniifcn mA 

cygen, like coal and animal mnttcra, ^'ve tiac to the funnalioll Of 

[uinia, and the proilncls have an alkaline reai'tion, 
Ellatrii^g table e:ihlbiti the great variety of prodni-ts which 
Me from the ordinary coal-tar of gua-wurks, by distillation aud recCk. 
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The l*st it equal to tbi^ pri<v of guM. And en. aar> M, F>riwl, ftam e 
cnrrlod lu its tentb powur, wo luive eolil ; tlie dismond ii lo conui. 



ON THE EMFLOTUeirr OF COAL-l'AB A3 A DIStXFBCTAIIT. 

Tho HM of a miitnre oT roal-tnr tmd plasKj^t-pKrls tnr purpn«ei of dh 
ftnhm and tOi dreuing wounds, as propcuiHl by Cunie and DumMMX,)' 1 
nrantly been nported upon in the French Aornlcmy tiy a t-ommlnee — Cll 
renl. J. Cloqael, snd Velpeau — id which theaulijecl waa rulkrred ba J\ 

In nmnerm)* cxpcrimmii, made at the Hoapital de la Chariif. ttie ml! 
ccMd-tar and plaster or Come was emplojwl, bolh In the stntc ot powder t 
•a a poultice made by niixini> It with oil. When applied aa a thick bQ 
thnc or Tour limn a day, upon putrid, tnngrnmotu, and lanioui woniidt, ' 
powder ilestioyed thoir odor, wiihoat givinj; liae 10 any special pain. Xf\ 
Inilolcnt Hires, however, or npon nvxnt bams. Hie cootat-t uf lln pQW 
pioAuKd considcnblG Btnaniug apoii lome paticnN, thoogh well Imrm 
others. Wounds at Itae nnt class were often (band to be cleaned ai wtfl 
dMnfbcKd; while tho«c of the 9e<«nd class generally acquired a dir^, pa 
grty tlBt, tb^ deatrizalion being hindered. 

Tbe poultices were ftinnd lo 1>g more adranlaKeoiu thnn Ibe powiter tn ' 
matment or cavenioua ntmndj, purulent or Ibiid, and uniuius fbci, q 
lUppurstintc abscesses, anthracoidal suppurations, etc. 

Applied directly lo the sore, the poultices destroyed the putrid oda 
allayed iheinQsmmMJonwiihoni aujirmenilng Ihc pain, leov lug b«neaiblb 
a bealtbier pus, and tbe aurfiLces in beCIer rondit^on- In a wonl, ihe ml! 
coal-tar and plaster, when property applied, diiinftcta wounds and ptti 
aappuraiioni. Aa Tor tlie absorbent and derergenl qualitieE wtucl) its IhtmI 
•1(0 claim lot It. Ibese ate less clearly evident. 

The powrier alisorhB lietlcr than the ponltires; the laner. It i* traa, t 
np a portion of the morbid exudations, but nnleai Ihe dreasing ii cam 
nnewiMl fivo or six times a day. pus will nevenhvlCBS cullci-t bonaaA 
From tills it follows, that after having been somewhat cleaned the wn 
eewes at the end of a few days to clean itself, or lo lieul niote rapidly lk« 
would wllb tbe lunal topical applicallona. 

It is In tbe diaaerting-room, npon organic matter in a staii 
thMtbe mixed coal-tar and plaster is all-pflwerful. Thi 
niasaea, when imbuci wiih (he powder, or simply rolled about in it. lose 
oneit their dlsasreeable odor. Aecordlnfc tu Velpeau, bib autopsy room « 
at approachable towards i^io close of last summer as it had Ibnnctly 
repukivE. It waa fi'ced ttb n flks and other inaccts, as 

Altiiou^ It would bare ti««n out of the province bf ihc 



ic t)l»i 



I lormcny amt^ ■ 
as [taupMriUj 



■■" upon thp application of tliis mbicure In dismlbctin]; tilth upon 

Ibe/ hare, nevertlioleiis, proved that il ran Jk Bilvimtageuusly 
la for doD-lonzing urine or Hecal tnatlecs. 

are cnniueraleiJ — 

Il iini o! ii MiUi the clotbea or tbc patient, but hardens them, and causes 
tbcnt to mrigh more heavily npoa or about ihc wound; It impang lo Iha 
bMiuUi^ wiUi whith tlio ponltiLiSB ore toreniJ a terj tenacious rusty or 
j«|kiw i-olor; It miut be n^qoently renewed; and olllinusli It destrovB pntrid 
amcDi, il retains a hitumiiioua odor by no mcona a^n'eeable lu matiy pvcsuni. 
Theae iuronveniences arc of comparatively sUijIit importance, il is true, 
■nd may pusnilily admit of being remcilicil. 

or iht other disiuflictanti submitted to the eommiltei^, icveral were only 
modiflcadons of that of Coroe and Demeaux. Ve^p^talilc tar, as shown by 
Renault, may be subslitDtal [i>r coal-iai'. Wiih regard (o the atsenlons of 
fome practilionets, that common earlli, talc, llonr, or other vepilablc aiid 
mineral powders,— oren pondretle, — when mixed with coal-tar ftimlsh a 
more convenient nnd leas costly disinfectant Ihau that prepared wlih pUitcr, 
Ibe experiments of the commillee have proved, thai while cool-lar, mixed 
with common earth, well dried, or with sand, is ci]ually, or perhaps mni-li 
morti, efflcadous Ibr disinftctlnff rccnl mailer as when mixed with plaster; 
iliat while comparative experiments made fWim ihis point of view n]ian sul- 
l<l>»ic uf lime, riay. charcoal, llnsced-mD*I, and carlli have resulted In (kror 
. f ilie laner. ihc lunB U by nu meatu tnie in anr^fury. Wlien applied to 
.Diiuds or InfCcrious suppurations these different mixtures wore orily par- 
n.illy siK'cvssfhl, bavin); proved to be less efficacious than the mixed pla«i«r 



i Dcracnux's prorees have tint 
■e nevertheless served lo eonflnn 
t acts the piintlpol pan as disln- 



Allhoni'h the modifications o 
been partii'nlarly fclidlons thus I 
tha taut that in realliy it Is the re 
Av^lant in Lbeee voi 



- llHlf, ni>r t« r«diJy <itin,)iurtnl«l by the railowlne expcrtmcDl. Khloh l> of 

by Faulcl K>»*pri( nmrfiu, allx.. Itlft) IhBt durJnp- lbs last twcDly-Bvs yean mors 
■lian any anibDr* of iinxnwa of (ll><Df«t)<>ti bnvi- anuoDiind, euih at bii bellEVBd 
Ibrthcflrst llDW, IheDMofpluteraaanieaDtof dielufHticm. 

If a mixture of ibont niai] TDlunm of pondered gypaum and fmh nrint b* 
luiradiKwl Into ■ imill phial, ifaa mljiiure placed In ■ warm room and IlKirinifhly 

• IxIccD anvcra] timea a day nn«J Ibe urine baa brcoine pntrid, Il will ba obavned 
Tbii an HcKdIiigly dbntcireablB odor will be derelaped, dllbrlnj^ from Dnlltoary 

I'li'ir nocna of ibia eiperlinriit, II la JtDpuniDt lint a large aicau of enlpbata of 
iriiT should b« pmcnt, and that the mixture should bs frequeutly ixIUIhI. *lia 

iiili-auIbslMorofibeapceii] odorofllie pntrid urine. So ftr ti^m diiinlectlng, 
. . 'hlasaH: tl>esHiphaleoflin»rEallyde«traysad«odDriiliig, orat laait a matltlUC 
'>nl, ■uiuoola; hfavlnn nn^purlHml as il verc. and nnadulliiraicd — an odor, 

• :.. laMullsr uiTvnrlHiicn of wliich la Rmarkable. Kulpbateuf Iron bring lubatl- 
t experlmanl, iilbrdod a aomewbai similar result, altliuugli 
> Irilla Inc.lDiuftirBlilii thou (lial of llw experlmenla irbh 

llut. liUiwdd bobcn mrDlluued tbatlbawlonlu^ueu.la&'amtiki 
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r ealtslunces pmposed •; 
dreislnt' wouncI«, the riilloiTins hoTc ooi affonlnl MiisDwiDry rcenlts: — 

Chlomlr of PcroiA, mixod wiili day ur kuilin (fur cKstDpIc, ten pun of 
chlornte to nlDetj paru of wliite ciny or line laml). which w«a im)iioii»J w 
an nimnluic dislnfectaul, neither dUlnnxied nor ikl>Hirti«l thn put of fdU 
woandB. The luixtare would Ira in anr esse mni'Ii more coitty than cotJ-<u 
■ad pluter, &ad certainly Igh efflcadou*. 

ITAfffl <;/' -Stwi. niixod wilh cliulk and applied lo irannds prcriousif oilaL 
»nc««!doJ no hetliT than aimple pcislc. 

PoiedTtd Siiyar, when employed in Inrcn npon ulcers, fama cnua. 
tan«alh which the suppurations accumulate, and hinder ilie pmcew of hcolinc. 

The membcn of another gronp of diitintactaiics are worthy, in nuiiiw 
degreei, of conaideraljon. 

Among theie, eharnwl appoars in the fMnt nuih. Snrgemu have kmf 
regarded It a> one or tlio beat antiseptic* known. C^nflnisl between piem 
oT linoa, according to tlic prooett of llnlaperl aad ndiot. it ii muce rcailOj 
ftppUod than when medas powder directly upon woanita; InC ifae mixton Of 
coal-tar and piaster, which di^infecca aim bciier, and ia moiv cleanly, is tii»- 
cvplllile of a simpler and a more general applicalton. 

&*e of Boghrnd OhiI, in powder, at proposed by Moridc,' like cartion, 
When employed, compHratli^ely with coal-tar and plasler, nlleniotcly tit>on Itir 
aatne patients, proved lo be less eflleacion*, lea conTcnieiil, and luun: ili» 
•jrwaMe than the latter. 

Mimd PUuler and CTiarmnl, proposed by Herpln of Heu, irrliatci the 
mninda, disintbcla badly, and soils eierylhinj; it toucbes. 

The Iblhnvini; subaianccB have long ago acigoired a place, each In It* own 
way, in the class of diainl^elants. 

TiiKtiire of Iodine has been employed as an anfiBeptlc by hospinO * nrption" 
«lnee ISn. By moilii^inti; the surtiu'es to which It is applind, it u^oally 
ttnpniTca the appearance of the pus, tcsKcns lis ocri^lily. ami Is, to n («r(Uii 

pletely, causes severe pain wbvn applied to open wounds, and would he 

no hiMiiDH lUBtimlnilnl with sulpbnrglted bydrogeo — aa was aaeettajatd hj 
earaftil triib. — f, JA Sfurtr. 

I In vkv oflbe eUlm of Morlde (Ctompiu Anufu, x1lx.,!4Z|, oa well as IVsia Ua 
Kcncnl Inlerot, the Ibllawliig ednct froni a report nude to I lie Hriiiah Moretarr 
orWarby Lewla1'hainp>ni>|['[H>doD Jdunuifq^naf i.ifl*(ni0, Walur S^^%,aiii 
Bm%Uarg tiyirocaiiail,lSW, t. IIJ, ma)' lien b« cited ^ — 

Kr. Thonptoe staica thai he hu iniiltuted a Kt of exparimnila hailnt ■ panly 
Monay baaiaailbeiriuiiKiiiFDl. The artlcleienuiDeriled were each employtd KKl -i 
(hvy-pnetlaally deudoriied one aulfurm quantity uf ilie s* 
tgt, and tin naney value of the proponl 
brokart prtcaliw, or, otaent Ihia fklltd to give the 
Inquiry f^m ■ wbolHoJe dealer. The amoDDt o 
experlnleni was half a gallon lalien from ■ >lni;l 
niledHiIofalaritsand rerj aa^iiiivedllohor o(k 
pnigrtH nf Ihe dMnfeelioD nere had recourH In 
pa|Kr dipped In >agtr-or lead, nblefa grtdo»\]y 
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:. ,. If „f^ (^ n jjjigo icoie; flnnlly, the oilor of ioiline Is neilLer 

r uiuLininiluil tty InivavenluiicGt. 

!■/ Iraa has boon nial Ibr eome twelve ymrs in hofpitals hi on 

" 1 (IS ■ mrtuw of mtxliiyiug ixrtairi wounits, nnil iiuiriJ or aita- 

< I Wiihout illffluiug Ibo (llBa^rceat)!i< CKlurot' ilncmrc of Uxtinc, 

liaL-, likr ilic latter, the fault of ilisinl^-tln|{ bailly-, of randlui; inu<'h pnn, 

<ii>l af wiin<^ rioleTiiIy upon the dlwAscil tiasnci, besiiles it^uritij; iho duib* 

'''ii'h nre minheil in it. even more than Istliecaiiewllh the ra»I-lar Had plMler. 

!l<)lh loilliie and (tie salt of irun just mcntlaaeil ace in fhet a^iita of 

.nih« order; Ihcy have rcndcreil, »ncl do still render imponniu servli'es. 

1 1 1 or an r«naint; well worth pivservin[:, but should not be tompoml wltti 

!i<- inlxtuni of coal-tar and planter, 

Xitralt of Lta4, CrromMr, knd oihor suliHtancM which have been propOMd 

' niia time or another, hare not n'oliied the expectationii of their invenlota; 

I ):''ir price haa been too |:rcat, their employment required too muf h care, or 

^^■ir action liai not Iwwn sutficfenlly certain, that they could be advonnt- 

,1 1'lisly nwil in ptaclltv. There is, nevertheleBg. one oflheBe whieh deservea 

l>'-i-ial mcallon, viz., dilorim. Ever sinee Guylon Horveau tlcmonBtraud 

ilip tme action of muriatic acid upon putnrfying snimHl matten, ibe eAcwj 

of rhloriiw hn* tieen (e«led in almoitc inniunerable ways. Solurioug of I'hlo- 

rinr, of " chloride of aula," and of " chloride of lime," have rendered ai^al 

-rTvim to mnllcini] and in Ibe eousc of pulillc bealth. especially since Labar- 

.v|iie, some thirty yoacB since, indicated an improToii inelbwl of eiuployiog 

'ii'Tii. Uiu ibewlorof pblnrinpidtMi^rwatile fii iiwlf, in neiiliercjially borne 
■ ■' devoid of Inconvenicnceii. Wounds, nioreover, hardly ai'coTninadalo 

: lji'iii*elrr« lo It any lietter than ibe sense of amell, whenever somewhat larfpi 

iliMSi of il ure r«)uircit. 
Id conclusion, the commlitoe say : " In onler to obiaiu from the proccat of 



irilh rieli agent, an the (apposition Ibit Bogbead ebiroocd MD ba hid at the nta 
urs3,i»[^ 12»lper lou, 

TaKi tlunrmg Ihi Cotl uf I'lirifutnt/ one KKi/lirm Qaalilu'lfFeculntSriliailrbttln 
•evcralarlicla mntionrd. 

B(«h«d ohnrmal (cake), CS.OO 

Kilrte leid. BfiO 

Black ailde of maDganise, a2G 

Cliloride of liow, K.'b 

rest cburcoiil. II 110 

^^ enUhlDride of inm ilnperfltct), 11,26 

^^^ Animal cbBrciw], 1B.7G' 

^^b Chlorida of uiugancse (imperfcclj IT CO 

^^P Bleblorld* of m<<rGiiry, . Ig.m 

^^^ tnpan chloride of itne In dsmp powder W.OO 

^^^ ChlDrfdiorilnclasolDtion,»|ialeDted b; BIr Wm. Burnett, 8700 

^■p^ Salpbate of copper, SUOO 

|HlltaMlpluleififi)nfl. Iron, ind liunlDs; eonmnn irrpmni: mlpliaHB. salpliitr- 
igi^AMI nurXlieaeidi; ptroilda of Iron, hl|[hJy drhd elay. Ilihur^, and n*duat, 
^kre Ihniid laiperfecl even when very larjie qoaolillea went Emplayid. 

Anaolaai add and cnoaote, on Ibe conlrary, wen Tirj active^ ^lllw dancer 
«r a anboquoDi erolulioa if arHniutvtled hjdniKen in Ihe em cbh, and the dlS- 
mlly or dialling an nlly fluid like creoHle in lb« KCond, aenDul lo Interdict lb* 
•AM^mm MtauoM. -X B. Www-. 
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Qttne and Dsbkuik iti proper effect, 

bo followed. It b eviOcnt, IVoni IibtIii^ uegluclea agmu ur lluwc ]K«OUU 
tlutt dlRbrent experimcnlera hare bi>en led lo bclien: thu iLa mctluid b. 
Ion. Fine moulding plasler. ami mn Che common article, eliuuld bcentlla 
Thi i'0«l-iar, which U mixed wilh It i[i ibc propoKj 
Alinmlrad, by iriiiiniiiiigor)n'l"<lii>g<ougt>i to Input toil a gray ilm,! 
ont dMltoylng iti dry, pulvomlcnl pondllion. OI\iert« lo be dlill ~ 
(bould be rolled in ibli powdoi onlll uu-b i>oiut upoa iheir suiftccc 1 
hfouglit in contact wiib it. GiunircQi"" "C pu;rid tores lihoald be 
with IhiclE layers of it, by handfuli, »^rcnd limes per day. If one U 
ptu, blood, d^jct'lions, or Ibe like, euuu^b of the powdci shoald Iv aibM 
ftino a paste of the masa, lalung care 10 replace the flrit layer of powdM 
■nother as soon as it no langer absorbs any mon. — Compla JtendH*. <t S 

KEW DlfilKKECrANT. 

1.' ImtnUm IPuris) smtcs tbgt the fbllowing composition has tho piopc 
of instantaneously dlslnfeetlng pntrefyln^ matter, privy vanlti, etc ll 
prepnrBd as rolluos: Snip bale of iron and unlphale of alumina aredlaot' 
In water, tbe solution iwInK of a itrcn^'Ih of fifty-flrt! decrees. TMI 
BTapumiciI for cl^hi or ten hours, in order to obtain a hard and «om( 
cake, whieh may lie transported in sai'fcs lo (nvat dbtanres. Darinif 
ST^ioratton, oljchl or ton per t«nloriimc Is mlxnl with llie rampmind, life 
!• Snail]' run into Ibrmi, and dried pcrfbeity In the air. Alter it Is 
wcerMined that It contains no tnolituro. It ii redof^d to jiuwder, mot 
ton fliM, and delivered 10 tho eonsomer, who may keep it any length of 
dllwr In powder or in nolniion. This dininii^criini bos no odor, ai«d B 
b« employed for a great number of hygienic and domestic pnrposcs. 



THE ANTISEPTIC QUALITY OF SVCAK. 

It Is well known that frniia, flcsb, etc, may bo Indefintiely pttenrvd la 
»ymp of sn;rar, in honey, orin glyi'erine. It hat been observed thai 
of animals wbii-h lirealhe In water it incompatible with the 
of cran an InconBldemble qnonlily of Bii;;ar. Mondiofltni 
the osraitic or dilTuslve tendenry of these bodies, which pieveitla ttelitbi 
propaitation of aninialcuin, or HiiTnent rell), aa these org&uisme iwvll I 
even burst in syrupy soluttona. Tlie high densll]' of a Ilr|uid it acconlla 
of chief Imporlancc in deiermitilng its antiseptic properties. 

OK THE PRODUCTS OF PCTKEFACTION, — BY F. GKACE CAL7S 

Bome eighteen months ago, my mend, Mr. J. A. Ransome, surgeon to 

Royal Iiinrmary, Maophestcr, indni'ed me to moJie tome nwcorthe* with 

Thiwiif aacenainlngtheiuilureof the products given off Ddiu putriil mxRi 

■Dd more enpecially lu tlie hope of tbrowing some light upon the inn^ 

kftown OS hospital gangrene. I Hoed up some sppncstns to 1 

aoxlout pnidacis from stich wounds, liot the ciuantily obtained 

I that ll was Bccvttary for nic to acquire more general knowledge of 1 

J T«rtont tnbttanceii produced during the pulrefhctionof animal ma 

■ / (vuM (kneniiine itie natnKi ot itae pnrincta tiom Am^ym^' 




[ ran nli«r of Bmall barrels ivcnty poxiicla of Riem and flih 

vr J Hiul to prevent Iho clacllns to^icrlior of llie niaaa, it waa 

in IB pr -itl pDTniFe^Iono. The lop of cutli bnrrel wa> jierflv 

I aitt one hole Inin;; tor tho pnrpoBc of aJaiinlnK air, whilst 

her a tulic vas passnl which reac-hed to the bottom nf the 

u ic wa> pnt In ronnectiou with two hottles conlaluing rlik>rti)e 

II, and these in their inra connerled with an BHpirstor. By Uik 

iT iiir was maiit to ciniilsio ihronijh iho casks so aa to linome 

: . 1 1 li ihe pnxlum of palrefactiOD, and to aHiro; them to the pla- 

liniim >^ii[. A ycUow amorphoua prcdpiiale soon appearcil, which was 

rallwleil, washed with water and alcohol, and dried. Thin prerlpilalo was 

(bund tu coiitain C, H, and K; but, wtial is highly remarkalile, HUlpbnr and 

phoqilkoriu enter into lib composEtion. 

I wulsfled myself during these icsearches, which have lasted more than 
mirc months, ttuu no sniphiirettcd nor phospburcttod hydrogen was given 
OlT; and iny researched, as fhr as they have proceeded, tend to prove thai 
thi" nonioiu vapore pvou off during putrefaction conlaiti Ihe N, S, aod Ph of 
Ihe animal eutislancc, and that theao ctemenis are not libenilcd in tlie simplo 
lurrn of aninioiiia and sulphuretted and phoephurcilcd bydro[rcn, I ahio 
x.Kiarlieil dariof; this investigacioii thai as pulTeDiction proceeds, diStMvnt 
' < >lniile bodies ■!« given off. 

lleline concindinK, 1 may add, that when the phiiinnm salts am h«ated in 
aoM lot tabes they give ofT vaponi, some acid and same alkahne, posseas- 
bwa most ohnoxioiis aud sickeoin); odor, very like theodois of pntreniiilion ; 
■oullhal at llic same lime awhile crystalline sublimate, whieh is not chluridA 
of ammonium, is formed. 

As I (brcsec that these researches will of-enpy seToml ycArv, I hnve deemed 
it my duiy in itio mean time to lay Uic abuvo (UU before lbs soGiGty. — Fn- 

ctfiiingt o/tfie lioi/ai Saciflii. 

THE "COCOANDT PEARL." 

Af a reconl meeiingor Ihe Boston Sociely of Natural Ilistoiy, Dr. C. F. 
Winslow cxliibiu-il lo Ihc sociccj' a e|iecimcn of Ihe Bo-callcd "cocoa-nut 
iwiirl," st'l in n Hnj he1oii)tin2 lo F. T. Bush, E«q,, of Itoston. Ue stated 
tlial it rame Ihiin Sinmpore; that very lew specimens ate found; and that 
they are highly esteemed by the ntjahs, and worn as costly eems. Mr, Bush, 
dnriiig a residence of somv years in the East, saw bnl one olher, and that 
was as Ur^fC as the e-^ of a Canary bird ; hut he heard of olherii as latfra as 
a ehcny. Their meihoii of growrh w*s nnknown. tuit Ihey are said to be 
■bund free in the caviiy of the cocoa nul. Tlie specimen having been pre- 
wmled lu Ihe roHely for examination, Dr. John Baeon, at a subsaqnont 
manin":, nporie') on it, as follows: — 

The peculiar characters of this (sem are most readily do«Tlbe.l by rompor- 
tasn wilh those of animal pearls, which li resembles in many respects. It la 
ahont OOK quiuler of an Inch in diameter, and of a spherical shft|». In sor- 
tkee. evidently n nniiiml one, is smooih, anil of a milk-whlto eolor, with little 
iBsire. On rhne exomtnatlon, ihe snrnKV nppean motlted. and fhinl undn- 
ll martiiiigs are seen within. In hanlni-M It rauih cx.-ce«!B ime pearls, 
~ g/thbpar, or the tnntte hanlncesol ovaV. "^te \iM'Muii& at ^^mAsi 



' »ciGsriric 



Tsrici to some oxtcDi. Scvcntl spcdnu'aa ot dinoreni speriei whMt I'M! 
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ji opportiin[if 10 lett rauipul U 
bnnlu fluor. 

Chmir^il Cbmpandon.— Then 



n i:AlctT4i HDd lluurHfpHf 



II peurL coniisis of rurbonuc at 
with a very small proponiuu of ort»uii- miillcri ao little ll 
btackcn nor evolve auy odor before ilic hlowiilpe. Wl 
lime U removed by ilie alow aciioD of veiy diliue ifldi 
■Unee remuDs, of grenl icDuiry, allowing no stTDcnm m 
■ml inciiiiatile of preserving its form. The clieniii:al rea 
it tndlraic that ihe organic sutHiuice i> an albamliuiiu body, and • 
low, ihc basis or vej^lable tissues in gcnenU. Since albnniinou* v 
ocmr in plaata iti> well as in tlie animal kingdom, we cannot find, huwvrc^fll 
U ii or animal origin. True pearls ntn&isi of corlnnaic of lime, wilb a^i 
■Ideiable amount of allmminoiu snimd matter. When ilvivlcilleil tyr dl 
MJ<Ia, tbe organic reaidae reiainn ttio Ibnn and stmiluni of the poul; ■ 
tbe nacnxms peuli, ihc charoricriatic iridesrcnn: al*o. 

iEcniaipiail Chanuim, — Tliin serlions examined nnder the n 
■how llM ibc CDcoa-nat p«arl in cunipoacd of numemnB le^iariy n 
laminB, adhering pretty flnuly logclbcr. These laycra fami groni* iHITiili 
■lightly in tint, and near the eKictior are often exceedingly Ihfn, 
fi ocmpinl by a Bcml-tranapan<nt mats rencmhling the sunrmndinit l< 
No flirelgn nncleng was (bnnd. Tlie gcnentl mass U made up of n "' 
Iiands of cryslallinc flbres, inclined at dillbrenl angles in conliKUOiM 
In ihQ outer layos, the cryMalline itrarture becomes ntrongly marii 
rliomliobcdral cleavage. Prubably tlie greiu hanlnets of this pa«r 
upon the peculiar crystalline arranjjeuiGBl, with a liulc organic ma 
In^ tlie whole Hrmly lO)cetlier. 

Pearla exhibit two principal vnrietics of micnueopic smictnre. 
or Darreoaa peart i« (brmoil of roncratrie lamintcof nscro. and »boii 
ftarrowiMl Burlkce, and no radiating lines wiibin. The markings of i 
nacreons membrane, by which irideaceucc is produced, are Quntly TliiMall 
Ibe leclions a« very tine nncliilaicd and dotted linea. In Ihe aerond Tariciyaf 
pearl, a prismatic cellular atructure occurs. These pearls cxUilril wcH-nuirketl 
ndiailng llnea, aa well la concenlric layen. lu many spedmetu of pari. 
Doth rarieliea of atructure are found. The cocoa-nut pcari pi 
reiomblance in microecopic characters to thu secoiHl ' 
liatly In the details of structure, as is evident lYorn tl 
oT pearls IVom pearl oyslors and Ihim freib-waie 
nacMous and priamaiic varieties, and combioalloiu of Inth. 

I eanuot And that any fipocles of pearl or other ooncrellon reamibllaitN 
baa been deaolbcd. Nor could I leom IVom our iMat botanical oothwIM 
tbM any ctmcreilon is known to occnr in the cocoa nut. The milk of t 
, according to Ihe reported imalyees, a tittle phoephaM * 
f lime, bat no carbonate; nor Is the cnrbonato found io 
the nut. PoMibly an analysis of tlie Imnialaro nut might givi 
iMilll. The only concretions of vegetable origin which 
Dompoiltion and strucmre are Ihe ejatollihcs found in iho learea of 

Tie ollior families of plonta. These are m in a to bodies, a 
concentric lamination. But they eonsisl of a ii 
celluloao, upon which crystalline maaiies of carbonate of lime are 
Jn a kind of eflloreieenco; a wholly dilTerent mode of formation. 
ia ttv juimftl kingdom, Bovoral Uwla ol coociubma \i 





m 



■: >ir« or lex Tcsonlilunni to ilili body In mmpoiililon nnd utmrtnrc; tfpt- 
: illv the (■ani'retlnniDfi'arliunBtu orilmi- fbrmol In the lilwldont ofhi'rlilvo- 
iii knlmali', in which more or teas nnlmnl matter it nlwavii eomhinod with 
I"' ^alt of IJmu. Nnmeruiis conccnlrip lairers and a, railinled cryiMtlliie 
iTurtOTB am frEqaentl; visible. The orBanic maHer l» nsuBlly In imnll 
. :'ig>onioa, iliough otien sufflcicnt to preserve the ortcliiBl formnnd itmFliiTe 
' lien llio cnrlKjnale of lime In removed bf acids; occaskmall; Uiero ii mora 
■iimal Tnatler than in Cme pearia. 

1< la to be regretted llint the origin of the eocna-nat pearl la not certainly 
hinim, since neither the chemical nor mlciOBO)plc characlers are sofllelcnt 
I" point out Its «ourcB and mode of tbnnation. Were the statement of In 
ortei" perfectly reliable. It might be reennled an the pmdncl of a dlMoacd 
(QdilitiDn of the nut. The coticentric lamlimllon mlfthi secra to require ft 
hmcvr lime than the rapid Krowlh of the cocoa nnt would admit of; but in 
tfw due of animiil colcall of similar chemical composllion, and of such ■■ 
can tie muilc artiHcially, thcite layera, wticlher resnllln^; fVom socccneire 
depositions ur fWim a procecB of se^nvi^tlon, may lie rapidly formed. A. 
few veeks. und somotimea Only a few bourn, are Bufflclenl for the production 



CELLULOSE DIGESTED BV SKKEP. 

Tito rcwnrche* of sereml German chemlets have proved that (he cellnloM 
of plants Id hy no means so lnitlge«tililc a snhtiiance aa was at one Hma SDp- 
pDHd ; but (hat, on the contrary, It is digested in considerable qiTrtnlities. by 
Ibenminanbt at least, oBpeclally when a portion of the food of the animal 
onalits of some sutistancc rieb In oil. In order to ascertain to what extunl 
til'- di;:i'Fii!il1lly of cellalose may depend upon its slate uf a^rsTct^otlon, 

I ri-ry brief Rlialrnvt cm be here |!lvcn. From [lieir rcsniu It I) 
ii I v-en llie most compact kinds of celluloio can be In a greM 
.i^<'-<tnt by sheep. The experiments, rommenccd In July, 1800, 

"■n- > i>v<> wDthan, respectively (IvG and six years old. These irere M : 

Urit, upon Imy alone; secund. upon hay and rye straw; Ihlrd, bay and pop- 
lai^wood sHwduat which bait been ex bnosleil with lye — In order that tbi^sliecp 
■bonld cat the Hiwdust, it was found nceossnry to add to II some r}'0-1inin and 
a (mall qnantily of salt; fhurib, hay and sawdust from pine wood mixed with 
hnm and salt; Hfth, bay, spnice sawdust, bran and salt; sixth, hny, papet- 
makers' palp from linen ru^ and bran. After sevemi unKuccestful attempts 10 
Indnce the sbecp to partake of the pulp whan mixed with dry Todder, It waa 
BC laat given to Ihcm in a sort of ppslo or pap, p^epBn^d by mixing bran with 
n liter. Tbc experlmentB were conilnneii until Novcmlier, with the excepllon 
■I' n abort Inlmnisalori during which tbc animals were put to pasture, In order 
iii^it they mlaht recover from the Injurious cflbcis — prubnhly due to the 
n-inous matleta nf ibe spnu'e-wood — of tbe flflb Series of experlmenB. 
Tli« anlmnln, a* well as their tood, drink and cxcremenn, were wciuhed every 
day. The amount of cellulose In the excrement! was abv dally determlnsd 
by •mttrslK, the composlllon of tlio fi>od tni^lcd hnvinK been provtonaly 
Mcrrtaliird, It appeared Ibai wlietc the animiila were ftd, first, with ll«y 
|tfamy.|lvepnanilsiH.'r wu'kl, sixty to seventy per cent of the cvltuluw; rou- 
utno^ ihcrem wn»dli.x*led. i.<-.,itdidnoti>piicBra8Bur:h in ihc ^olidcxcro- 
MMBW. Xo (JitamH-nuii-nilhB aiiltmiU K>tk)wd Mion &twia\tc&l v^'U'^^ 
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dfthtecn ilaye, Swonil. wtiti koy rnnrtrcn pounds, anil nrair 
(pBT week), Toriy m fifty percent of ihe talloJow of ihu nmw 
Ilia snlraals having li»t two itnJ a half |Miuiiila In ehircn ilaj/i 
btj leu anil a half poiinila, poplar uWilu si live iinil nqimner 
leven pounils (por week}, forty-flva to fifiy per cent of the cc 
poplar-wax) ytaa dfguied; the animals bavlnfC Rained tw 
poandl in ttiinuen days. Fourlli, wilb hay leo and a half ponnd*, p 
BMwdiuii seven poun'lH, bran ten and a hair poniulit tpT week ), tblny ■> 
par cent of the cellulose ot the pine-wood was iLljKfieil! Itu) • ~ 
inlnod ten pounds In iwonly-fUAr days. Firih, wilh haj Hi 
poanda, paper-miikcra' palp seten pound;*, bran fourteen pouiidi (pwi 
eifThtypcr cvnlof tlio tellalosc of Ilio paper pulp was dilicstud; llw H" 
harin); Kaln^'d iieven pounds hi as mnny days. 

These experiment; are to tie continued, and more panit-alarly wllh al^ 
of aacertalnlnj^ whether any noarlBhinK effect Is to Iw attributed to llu « 
lOM.— AtiHAAanlCi CktiHOclia- AdceroHua, 18U0, No. I, p. St. 



CHITWE. 

U. Pell|!oi, dcacriblufi: some inrostiKations on the chemlsiry of Ota ckki| 
the silkworm in the Aimala de ChCmit a it Phfiit/ue, suites II 
cdlulose in Ibo rhldne which It contains. He obtained tiiulln 

UiBchlUneortJietolMtBT.Bud thinks li probable ihM rtiiiiiieUaeTBTB^ 
iHbSMncc, but u mixture of two autuiancen, one notion i tn _ 
and the other nitroKenous, hclonglni; to tbc cinse of *lbumi.-nold or p 
compounds. Be su.va Ihat a mixture of two parti of protein and oat of M 
lulow would have the composition whiuh be coti»ldcn to bvloiit; tt ' 
of ailk'WDnaa. CcllniosD It the proximate prindplD oT whiiJi th« rciKuMi 
cell membranes or plants Is composed, and, according to Ibe itfimgrapHr 
Virtiamuii, is found in the mantle or the Timkula. Should H. Pcllisel'l 
views be found correct, the relations between tlie animal and vegetable klnf- 
domi will appear stronKcr, as chiline if the homy substance which gira 
flrmnsM lo the shoJIs and skins of ibe rnistaccans, epidcn, and Insccla. H 
PgllKM thus sums up the philosophy of his PBsenn'hes: " Theesierlor enrdiip 
of an^nals and plants, whether it be more or ies« resisting, is compaeil 
of two substances, cellulose and protein, — cellulose, which exists In vemls- 
blM and the Inferior aiilmnLi; cellulose and protein, which exist In anbnsli 
of sillier organliatlon; and of protein alone, which Torms Ibu llssuos at 



OH TnE PBESERCE OF ARSEMC IN PLANTS USED FOB FOOD. 

It will be remllectHl cbnt Pn)rGB9orDavy,orDnblin, last year repnnvd lb 
MlilU of some expcrimunts which wvnt lo Bhow thai some plants mifibl wllk 
Impunity b« watered even with a sBiumml aqueous eolation o 
■eld; lliat Ihe plants took up ihix arsenic and accumulated it In i 
10 mieh an exieni Ihat traces of this molal were discoremble in liie bodies «f 
■olmals fed u|m>d ve(rclnbles so trUHt«d. These astonishing re 
OKOlted Imiulry. They have now been controdieled In a hue r 
Phamtufultail Jmimil, by Mr. Ojffiton, an nnnlyiical and aerlcnltnntl e 



M./brmcrlya pupil of Pnircasor Graham. Mr. Oinionfinds 




. -iinirati'd solulloii Of nrapnloiis ttdils, in every lrl«l, itter two 
I >u1* oflhrM ilairs, thi! plaiite died wlltiEn Ibe weok. Tbe mme 
I 1 .Scolch ksle, Ihc onij- olher plani suyocleil to tlie experiment. 
. 'lit^ i[«iut pinnts anenk «b« dclooted oniy In ibe portion of Ihe 
nru. ij.irr lu iho rools, iknd wlifch shovred In lis darkpnisd color the marks of 
•lu-fui^ Iij no caw wiu uiyor the pDiaon Ibiind in the letves, or in the 
fteia u more than five inches aliove tlie gmnnd. ProleKBor Dar; also 
■nartloil the Kngillsh upHcnllurists and mediciil jini^<tA liy calling attention to 
Itje fact that anenic exists io the connnerrial Kniwrphoephate or lime, at lonst 
'I rrrtnln hinds, coming from the iron-pyrites used In Iho taannfartare of Ilia 
iiiphiuic arid employed In the produi-tlon of the iiiperphosphala, which 
'-^•.■nic. If plants may accumulate it in their tlAsues. would l>e conveyed to 
|^t- tlMh or animals fed wlih turnips mnnnrral with such Buperphospliato, 
and so conveyed to the haman syslom.— if not in quantity lafflelent U) pol- 
lon, yet enoueh to account for the pretence of irstnlc in cases of death IVom 
pupjioiieil poisonlnK- Hr.Oi^ton now conslrlers the qaestiuD as iq bow mnrb 
ancnie an a^eallnral crop (suy of turnips) can obtain from an ordinary 
itrefatoc of the superphosphate bo prepared, " Take a very hod sample of 
pyrilHt sail! IO contain JO )>er cent of arsenic, and wnsldcr, as ietliu case, that 
ill the mnnufartare of oil of vitriol one-half of this Is stopped by conilensa- 
llon In the Sii«; .13 per cent will remain in relation to the pyrites, or about 
. 10 in relnilon to the manufactured oil of vitriol. Now, luppose the super- 
phosphate made fhim this acid to contain twenty per cent, of It as a conslll- 
ui:nl,snd that Diree hundredweight are used as a dressing per acre, there will 
tiv aildtfd to this acre ,07 of a ponnd of arsenic, and thu la to be distributed 
nmonjt from twenty totwenly-flvc Ions of roots, nivlnR a perceiitujw itillii- 
Iti'ly small, and In my opinion relieving na from (he necessity of the smallest 
anxlalr on the inbjei-t. 

ON FERMFJSTED DBEAD. 

tt is well known to onr rendein that, some two yenrt ngi>, a new plan of 
prcpnrint; bread was derliwd by Dr. Dauntesh, of Scollnnd;' in which, In the 
place of raneratinj; carbonic acid within the substance of the dou^h by fei^ 
iDcntalion. water eharced witli carbonic acid (common "Mxla water") whk 
mlxwl under pr^snrc with the flour, effecting thereby a rnlsini; of the bread 
by mechnnlcnl means, impartlni; to it a most perfect veaiculnr structorB, 
and leaving the constlioents of the flour wholly nnchani?^. An objeciiom 
Itnvlna. however, been made by some medical anlhorliies to ihe proper* 
^lii'.'h has been experlmenlully introduced in Great Britain), that Ihe <'on- 
: itiicnli of Hoar, especially the starch, are not fll for hnman food nntil they 
: iMi been sul^ected to ffernienlative ictlon, Dr. DuDgleah, in a late number 
■ I rheZoBrfon Mrdlntl Timf* and Oaarllf, comhaM Ihe objection in Ihe fbllow- 
Inn article, which onr renders will find replete with valuable and lntoR»ting 
Information, Ho says; — 

In orrtiT to dispose of the aaserlion Ibat starch requires to he prepared by 
Ihe ftmnentive cbanges to render it fit for hnman food, it Is but ncMSinry to 
irmark. Ihnt Ibe prop<irlion which the liihnbltnnlJ' of the earth who thus 
prepare their starchy food licnr to lliow who do not is qnlte insienifirant. 
Iiidi-cd, it wonlrt appear that the practice of frnncnllnf 
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llie cereal gralna \» followed chiefly b; ihoac nallotu wlio nic k mixcU n 
■nil rHKCUthle Uici, whilo tliwo wlio oru I'wl wliully uu ihi' prpduc-w oT tl 
vcgclablo klQgiloai rquct the process of formuuliiiiun ciiiirelf. Tblw.t£ 
niillloni of liiilla and Cliina, who feeH chiefly on rlco, Lkku <i, fur ibo n 
part, aimpl; boiled; imd [hat !iu^ ponJon of the huiniia race wbo fe 
maJEe, prepare il in muny vaye, but they net 

true with tbc potato-eater or IroUnd, hii<1 the outuieal-eiucr of Bco' 
Nor do we Bad (hat even whcncla klwayi subjectoil to rermcutAllon ; hw ife« 
pectiliar physical properties of (hift erain appear lo have tasked mail's ingt- 
nalty mora ibui any other, to dcTlse methods of ptepiirlns tmia 11 fowl 
which shall bo both palatable and dl)feHtible. In tlie Ices clviliaEil stoic*, » 
fBTOiite mode of dreaslng wheat eraio has been, by flnt roostliiK bbiI ihcu 
grinding II. On tbc borders of the UcdileiraTican it 1> prepared in ifao farm 
of mocvoronl and verniicclll, while In iho Koat It I5 mode Inio hard tUa 
caksi for tbo mora delicate, and for the banl-workinf; and robnsl Into 
thicker and tnon^ liaam mataea at baked flour and waler. Even in our own 
BBnarlua. whcatcn floor 1b baked before it it propoiud with milk for inranis' 
tbod. Tbo notcsaity of labjectiug wheatua grain to thcso mnoipuloilana 
arues Itam its ritbncas In glutco, and from the poculiar properties of tlial 
gluton. If a few wbcalen grulna are taken whole and thoroughly moilluuU'il, 
Ihc (larahy portion will bo easily M'paialed, mixed with the sallTs, and tHal- 
lowed, whilst nearly ibe whole of the gluten will remain In the muulh, in tl» 
furm of a loDxb, tenacious pullet, ou which scanrely aoy impresvioM vnu \k 
made. A similar state of thlnits will follow the mastication of flow. In thii 
condition, the i^atcn li extrciaclj indigeatiblc, since it cannot be pennroMil 
by the digulive aolTonis, and they can only ut npon Its small external uu- 
fiwa; bencB the necessity to prepare food Oom wheat in such a manner m 

Is the ol^e<l of baking the grain and flour as before mentioned, of making It 
Into Mocvuronl, and of raising It Into soft, spongy bruud; by which taliei 
means Ibe gluten assumes a form somewhat analoeouB to the texlnic of Iha 
lungs, BO Ihat an enormous surface is secured for the action of Ihc dlKosiIra 
jnlr«s; and ibia, I believe, is the lole objci.t to bv sought in the prcparntiou 
of broad (Vom wheauui floor. 

Wheat la said 10 Ihj the tj-pe of oduU human food. It Boppllest in Jnst 
proportions, every clomcnt eatentbil to Iho pciitct nnirition of tho humaa 
(irganlsm. And yat, in practice, we And that the food which wo prcpan 
from it, and funiisli lo the inbabilauts of onr large towns and cities. Is <|ntM 
Incapalilo alone of sustaining the health and strength of atiy IndiviUsal. 
This (a Ibe niore remarkable, lines in Scotbind wo And that the food prcpurcd 
Avm the oal, a in^u possersing ihc same elements of nutritloii as when, 
tbonffh in acoonvr form, nimixhes almost the excloslve lUel of a vci/ taigi 
Dtuuber of the hardiest and llnesi portion of tho population. 

In the large towns of France wbeaten bread certainly forma a vety ta(|e» 
proportion of the diet of the laboring classes, but nut so largo as oatnwal 
lloca In Scotland. And yet il has been remarked by conttaclors for puttllc 
works on the cotidneni, that the chief reason why tbe Englishman Is capablo 
of Bccoroplisbing doable the work of a Frenchuiao la, that Iho ona coiwuinas 
w. reiy large proportion of meat, while the diet of the other is chiefly bmd. 
' ~ ' 1, however, tho laUirlng man is cupublu of suEtoInlng ImuidM 
LiouriBhni<*nt alfordDil by outnitnil porriilKti. 
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U of Ao paia, ia to bo attribmed aoMj to the mode oT preparing 
B flour, and the proceas followed for iank\nK tliat flour Into porouH breaiL 
lO groat oliJBct souB&t uft«r, bolli by the miller nuJ the linker. l» lite pro- 

ion of awhile and ]li;ht loaf. Experience has tnugbt the miller thut the 

iouT which make^ the whitest loaf is ohtolaed from the centre of the grain; 
but tbHt the flour which Ib the most economical, and caatalna (he largest 
Tiortlon of Bound gluten, ia thnl which fa ohtolneiJ from (he external portion 
of die grain. But while he endeavors to secure both these portions for his 
flonr, be takes the greatest care to avoid, an much na poesiblo, 1>}- Hue dress- 
ing, etc, the mLttaro with them of any part of the true external coat whleh 
Ibrms the bran, knowing that it will caaee a most eerlous deQcicacy in the 
eolor of the Tireaa after fermentallon. 

It Is Kencrnlly supposed [hat tbe dark color of brown broad — that is, of 
bread made fVom the whole wheaten meal — is attrihntHblo to the colored 
particles of the hu-ik or outer covering of the grain. But such is not really 
Che case. The colored particles of the bran are of llicmselves only capable 
of Imparting a somewhat orange color to bread, which is shown to be the 
foi-t when whole wheaten meat Is made into bread by a process where no 
iLTinentatlon or any chemical changes whaiover are allowed to take place. 
Sume few years since, a process was Invented in America for removing tbe 
outer seed coat of the wheat grain withont injuring the [train Itsdf, by 
wfaiiA it was proposed to save that highly natritloua portion which Is torn 
MWftj, adhering to the bntn In the ordinary process of grinding, and lost to 
Mtnan caasnmption. Tbe invention was brooght nnder Che notice of the 
Awneb Emperor, who caused some experiments to be made in one of tbe 
goreroment bakeriea to test its value. The experiments were perfectly 
BHtlsftetory so far as the making of an extra qnantity of white flonr w 



conducting the experiments, and of tbe 
llrown instead of white. The conseqne 
Invention has never been brooght Into practJcal operation. 

It has been estimated that as much as ten or twelve per cent of nntrltiODa 
matter is separated, adhering tu the bran which is torn away In the process 
AT grinding; and until very UlDly this matter has been considered by chem- 
ists to bo gluten. It has, however, been shown by M. Mouriis lo ba chiefly 
a vegetable torment, or metamorphicnItrDgcneous body, which he has named 
CMCatin, and another body, vegetable caseine. 

Cercalin U soluble in water, and Insoluble in alcohol. It may bo obtained 
fey washing bran, as procured ftom the miller, with cold water, in which it 
fflaaolves, and it may be precipitated tmia the aqaeous solution by means of 
Mcohol; but. like pepsin, when thus precipitated it loses its activi^ as a 
lolvent or ferment. In its native state, or in anueous sohition, it acta as the 
most energetic IbrmenE on slarcb, dextrine, and glucose, producing the lacdc 
aid even the butyric changes, but not the alcoholic It acts remarkably on 
glaton, especially when In presence of starch, dextrine, or gincoac. The 
gtaten is slightly decomposed at flrst, giving ammoniH, a brown matter, and 
another prodnction which causes the lactic acid change to lake place hi the 
ftUch and glucose. The lactic acid thus prodncod immediately combines its 
nPtlTlty wi th that of the cereaUn, and tbe gluten is rapidly reduced to solution. 
The activiO' of 'he cerealin is destroyed at a temperaWK. ot owi \«oiiTO& 
anii /tntr degreea Fahrenheit, according to M. MoQi&a', \iw,th3 u'mifx^v- 
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mpUUy Inlo a Btaw of toluiion. if Iho Kmslleal cxdtiiig caiue be pm 
u ptyBliae or pepsin, or i:v>.*ii that smsU unuiint of oimuiit: nutlel 
fttund iu liupure water; wlulc the same nwleria], wben it )uu been 
to the almholic fbrumatuion. will not bo affected in a like manner. 

The icllvltr of cereolin ia very easily deativynl by miwt aciiU, ■! 
preaeute of alum; and wbile it it ibe most arcive a;;ent knoKii ia { 
tbe easier changaa in ttifl coDEtituenU of the floor, ll cannot |iivi)B(« 
alcolioliL-; but aa soon aa Ibe olrobolic is anpurinduted, 
nemraJiwil and ceaaes to aoC any loikt^r as a solvent. U. Uourlis. 
advantage of tbi» effect of alcoholic fEnacntatiDn, haft adopted a piwvu ttf 
Whicli he a enabled to separaie from the bisD all the ccrealin Wul cassilM 
which km attached lo it- Uu «ulijerts the bran to actlTc alcolioUir n.-nnunl>- 
tion, which Dcuiraliw» the activity of the ccrealin, atid at tJie uiue lima 
MparaTea the nutiiiious matter; and then, banng strained tbb Itinintcb a Sut 
aiere, ho add« it to ilic while Qour in tbe preparation of white bmul, by 
wUch an Bconomj of ten per cent is effected, and the isilur of tbe bnad la 
DM injureil. 

The pecallar action of cerealin as ■ special digestiro loltent of Ihc DUir 
BtilHenU of the Hour— gliucn and sittnti — tiu bwn praL-tiiiUy tvninl bt 

grains of dry ccicoliu were added to live hunilnHl grains of wlijto flnar, and 
the whole dig^ted in half an oani-e of wucr at a icjnpervluro of n 
degraci for several hours, ten per cent more of the gioteu, and aboatllvap 
cent mote of the starch, were dissolved than when the same quanllgrof fll 
WM sabjerteil to digestion vritliout the addition of cerealin ; but In «' ~ 
of conrae, there wad a small amoant of cerealin that i> picwnt 
Tbe action of nrailin upon ibo gluien of wheat is precisely HmUuHtl) 
of popgin (HI the Ubiinc of meat. Pepsin, acting aloue on fibrine, (H 
It, but Tory slowly; bat if lactic add be added, saluiion takea plac 
lapidly. In like manner, the starch present with tlie ^ulen of «ri 
acted upon by Ibo cerealin, and produces the ueceasaiy htutic add to H 
Ibe Mdution of the gluleu by ceiealin. 

With the knowlcdi^ Ibus obtained of the properties of tli 
eerealtn, it is not diOlcult lo understand why the admini«tnitioa of b 
tea. with tbe food of badly-uouriahod rhiklreii, prodnc 
naulls attrlbutod to it by men both expcrieocod and eminent in ihasi 
pltilbssioai and why, also, bread mode th>Tn whole wheaten-meal, « 
contains all iho cerealin of the ^rain, should pmvt so bcDeflc4at la ■ 
Kitms of mat-assimilation, notwilhstandinK the pnseni-v of Ibe p 
^B lndli:esllble and iiTitatiug substance rormlng tbe outer coTcrini^ of tl 

^K It will be seen that in oU the nielhoilB or btcad-makinK bilbcrla >i1o)NhI,1N 

^H pBCullar solvent properties of this body, cerealin. have Ixwn « ' 
^H neutmllHd simply because ii destroys the white color of the bread t 
^H tbe early nances of pauary (brmeulation. It is bytbna de>trayln|[ tlwBi 
^H of Ihn special dimallve ftnnent which nature has supplied ftir Hw 4 
^^^ irsalniiUllon by ihe economy uf the roustiinenia of the wbeaten ffiBlVTtll 
^^H wbi» fo brcail is renilvred im'apii,Ule o( BffuI^V\nIt V^^m v 
^^Kjktori>u innii wliii-h ihu Siotilnnnn oi>\a 
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Altbongh the new bread has been as yet but little more titan experimeattdlf 
introduceii to public mneumptioB, I Imvc abTiady rei«ivcd frotn mcmliera of 
my own profesiiiun, wlio hare rccummcndeii it in llicir piaeticE, aa well as 
frum non-profteaaiaDal persons, accuDUU Qf tiie really tuloiiisliiDg resnlti 
that have Iblknred its use in cases of doron^rod dipohlion and assimilaliuii. 
Private gentlemen hare sought Inlerviews with me to record the bisMry of 
their tccovery to health, alter years of sufTeriotj; and misery, by the simple 
nsc of the brood as a diet. And cases ace now numerous that bave been 
communicaled to me by medical men of position, in wliieh certain distressing 
forms uf dyspepsia, which had remained intractable under every kind of 
treatment, have yielded as if by magic almost immodiatoly after adopting 
the nae of the aerated bi«ad. 

I am disposed to artribnte the benefioiel effects of the new bread to two 
canses. The one to the ofmence of the pr^adiclal matters imparted to ordi- 
iiaiy bread by the process of fGrmonlaliou; and the other to the premace in 
the bi«sd, tmchanged, of that most casential agent of digestion and asiiml- 
lalion, cercalin. 

I believe the pr^udidnl matters Impattoii to bread by ftnoontatioo to txr 
chiefly two, — acedc add and the yeast-plaut. The first is produced in targe 
qnautilies, especially in hot weather, by the oxyilatlon, by atmospheric eojir 
tact, of the alcohol produced. The second is added when the baker forma 
his sponge, and is also rapidly propagated during Ibe alcoholic fenaeotation, 
snd cannot of course be afterwards seporalcd from Che other materials in the 
monner that the yeast and other dtfbni of fermentation Beparate thomsclvM 
Jrom wine and beet by precipitation in the process of fining. Nor is the litb 
of lb& yeast-plant generally destroyed in baking, because it requires to be 
tcloiued at the boiling point for some time befon it is thoronghly destroyed;' 
sod bread is generally withdrawn ftom the oven, for economical roaaona, 
even l)eforo the centre of the loaf has reached tlia temperature of two hun- 
dred and twelve degrees. It is not difficult to understand how the most 
painf^ii and distressing symptoms and derangements may follow ihe use of 
btcad iu whlcb the yeast-planl Is not thoroughly destroyed provions to ingcs- 
lion, and iu those (ases of impaired fnnction in which Ihe peculiar antiseptic 
Inftuenra of the stomachal secretions is deficient, and is incapable of pnirant- 
iui; the development of the yeast-plauc iu the stomach, and the setting np of 
the alcohoUc fermentation to derange the whole process of digestion and 

The presence of cerealin In bread is as beueSdal as that of acetic acid and 
the yeast-plant Is pr^adicioJ. Digestion, or the reduction of food, is evidently 
essentially dependent on the action of a class of suliBtances which chemists, 
for want of a better term, have called ferments; to these substances belong 
pepsin, ptyaline, emnlsin, diastase, and cercalin. These are evidently types 
of a very numerous class, which act by producing Iho^ molecular changes 
in organic substances in which digestion consists ; and since tlio pnipoie of 
diireeliaB, or aolnrlon, is to prepare (Vom heterogeneous substances taken aa 
fond a chyle, which shall not only when absorbed present all the elements of 
healthy bkH>d, but shall, previous to absorption, possess the properties which 
will cons titnlo it the ptoper slimulus to the nmctioua) actiiityof the lactcals, 
it would appear to be necessary thai each distinct subslance taken as food 
should be l^imished, not with its simple chemical solvent, but with that 
lieculiar form of solvent, or /brment, which alone can cany \l tbTOa^h ttuMa 
laolecular cbangee wbicb aboil terminate in the pitAtu&ou of ^KdfCu^ ^^'K. 
■21* 
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Hence we iboiikl in(l-r ihM n sahgtsnra inu itieealibta or Inl^estllile jam H 

j>ru|ioitian to the |>R»ii>ii>ii Ib&i to mule Tor iu ndac 

]tealUiy chylo; nnd Ihot sulutuica wliirh have hilborto been it 

alTvriliiiii; any iiioHlion whulcer may et sqidd fuiora day Ix 

BOErilioai, limi'ly by adding lo Ihcm iuicaMe rcrnwnu, atiiHctaUj «Ml 

or otbonriw, thai rtuUl bofuto Ihcir paxaaK* through tha pnqiM M 

cliBnp». InJeivl. I think thia *abjci'i opeat to db l] 

iDquiry. ai to wheltKr the caoHC and prcvcntkxiof dlsciuc, atui tlMi In 

admiliumVtioD of remniiM, muy not, for Ihe tnoM part. If n 



n tlic 



in oC It 




pepiin, rcrtallD, etc., luTliiii; in conivnl with, or rcuudi 
vital ninctiona of tUaou; and ihai, by more ptoruoiu 
of re march, the phyak)k>|(lal and tbe patbolu(pst may 
tba foundaikiD of true hJci 



rEESERVATlON OF FLKSIl DT YEBDEil^ 
narloK be«n Kparateil IVom tbo booefl, ui 
tba Ae«h !■ cat Into >lins ttom one to five 

=• 0-tMn Inch) 111 ibirkncxa; Ihe sllcea bcine cat ■■ nearly u po»lttle 
tba icraln or the flesh. Thete are now luld upon burdlc^ of boakct-wortt, 
which an lUbAoiaanlly placed In n chumtier. As eoon as a eufflcicnl una- 

btr or Ihc tnys bnyo been iairoductd Into the cbunlier. It u cloawl. «id 

■loam, under a promnre of three or four Blmospherea, conseqocnCy of 105' to 
iiSfC. f— 37.^' to 39^' F.J, It adiDltlod IhrouKb several opcnlnftri. The ibam- 
bar, which may be of lead or Iron, muit not be atwolalely tight, a 
'outlet for the ateaiD bcliiK necessary, in order thai the prewura maf ■ 
boconMS 100 RTent. After from tlx to (en or fifteen minute*. accoTdlnem 
kind of fleab luid the thf^knetg of the ilirra, tbe ateam li sbat off, thl» p 
, or the pmrcsit iKlnt; llnlslied. Tbe Seeh i« now very Dearly in the mindW 
of botlril mcnl, but boa retained all of Iti inenMlionu, Ihe albarom havl 
been coaKolated. iu tame recalling that of niuted meat. It |irn>i nil 
wrinkled appearance, la of a gray color, and may be readily divided. Bil 
l«mov«d fhim tlbe Mcam-chamber, the flesh Ih now placed upon tr^s, 
hunit upon bookf, in another chamber, which li wormed, but In wlilch t 
nnporatura l» never allowed to exceed ^O" or SO' C, ( = KM" to 189" I 
Th« dC7lii|{ process Is ruinpluteil In the courae or eight or Twelve hoatn. 

Packed In littbt cwktor In tin boios.io ibat it maybe protertodltoBI 
MMon or moiitute and from injects, the flesh Ihni prepared may ba 9 
•emd Ibr any length or time whli'b may be dceirable. It l>, neverthali 
well 10 place a layer of esli in ibe casks, in order that It shall abaoA m 
molMUTO wUcb the He«b may have retained. Betbiv usine Ihii meat It mi 
bo tasked fbr an hour or two In warm water. In which it aoflena and ntM 
ll> orliilnal condition. IThen boiled with water It atTordi an excclltM ooi 
and pa»ei into a i-ondltlon in which It cannot bo dicllngniibed (tatn tti 
nieul. — U CrtnV hduttrid. 

IKQUISIF^ INTO THE PHENOUENA OF EESflRATrOH. 






the L. B. on. 
Dr. Edward Smith Rive* the resnK oC timi\BTim« VM\u\t«» \i 
iWrarboiilcucfd expired, and of nit ln»p\rw\, wttXuXveTwe 
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"-«[iiimtlon, — lit. Id the whole of lbs twDntf'fonr houra, with and wllliont 
vtnlon niiil food; IM, lbs vulatlona fiom ilnf to dnv, and IVoia «<a«iu to 
' ' ■-'.'on ; anil. 3J, the Influence or eoino kiud^ of rxerlloii. 

Atlcr a ilwcriptlon of Iho nppKratus emiiloyed by previous obacnen, he 
ikKiilKs Ilia owu Bppaniias and luethud. Thin umsiiU o( s spirometer to 
■MUB the air iiigpiretl, capable of ret^leririK anjnainberor eabia Inchva, 
ad an ftnulytical apparatus to abicnicl tbe carbonic ncid and rftpor from 
dM expired nlr. Tlie former la a smull, dry Rojiincter, of improTcd muia- 
tewre, and Ihe lultor cunaiin of, — lat, a dealccacor of sulphuric add to 
(haorb UiG vnpor: 2d, a )^lta-prrchB box, with cbamhers and oilla, ivn- 
ulnintc lAiutic potaib, aud ofibrluK a sapvificies of 7D0 Inches, over which 
ibecxpinil air w poued, and by which the carbonic acid ia alxtracled; and, 
3d, ■ Kcund dedccBlor to retain the vapor which the expired air had cdrried 
oir from the potash box. A smull mu«k la worn, no as lo prcvsni an* air 
cnlering the lungs wliliont first paKHlng thniuiih the npirometor. and Ilia 
b)eiT«ae in the wtlgtht at tbia with the connecting tulie and the Hiat detlcr«- 
•Br giTC* the amonnl of vapor exhaled, whilst the ndililion to the welKbl of 
Itw powah box and the seconil desiccator iciviH the weight of the carbonic 
nM expired. The halaDces employed wel^h (o the one-hundredth of a 
gnln, with seven pounds in The pan. By ihia appuraluB the whole of tho 
rartonie kchl was abstracted durinj; the act or expiration, and the cxperl- 
mral roold be repeated every row minutes, or continued for any number of 
>"iut>, and be made whilst sleeping and with certalu kinds of exertion. 

The amount of carbonic add oxplied In the iweuiy-roar houra was dete(>- 
mined by several iwu of experiments. Foot of those, contlating of eight 
• <Lperiments, were maile u|ion foar gentlemen: on the auilior, Proftaaor 
Frankland, F. K. S., Dr. Hnrle, and 3lr. Hon], during the elRhtcvn lioure of 
tbo working day. In two of thutn, the whole of the carbonic acid was col- 
iccti'd, aud bi two oihera the experiment was made during ten minutes, al 
The comnieaccmcnc of each hour, and of each hour after the meala. TlM 
qtiaiulty of earhonic acid varied from an averaj*e of '2.1.374 ouncea in Ibe 
author lo 10.43 oniicea hi Frof^aur Fmnkland. The quantity evolved In 
light alerp woa 4.t8 and 4.Dif icralns per mlnnta, and scnrcely awnko, 3.7, 
a^M, and U.1 grains at dilTcreiit times of the nlsht. The author estimates 
tbo amount in profound sleep at i.i grains per miuutej and Ibe whole 
•Tulved ill the six boars of the night at 1950 grains. Hence the total quan- 
tity of carbon evolved in the twenty-Oiar hours, at real, was, In the atttbor, 
7.111 oancea. The effect of walking at varloni speeds is then given, witb 
OS eatiniHte of the amonnt of exertion made by dltferent claaMS of the com- 
munity, and of the carimn which wonid be evolved with that exertion. 

1'bc author then iiniei the i|uuniity of air Inspired In the worklii(; day, 
wblcb varied tVom 36J cubic InchcA per minute lu himself to 3GScubiclncbea 
pCTtninuie iu tiuressor Frankland: the rote of respiration, which varied In 
.lifTereni seasons as well as in dlQcrent persona; iliu depth of inspiration, 
[fijin 30 cnblc Inches lo 3B.9 cubic inches ; and the rate of pulKallon. The 
'Liliinulnns were to the pnlsaliona as 1 to 4.03 In the yonnKesI, and aa 1 to 
> TJ in the oldest. One-half of the product of the retplrations Into the pul- 
>ntians Eare nearly the number of cubic inches of air inspired in tomo of 
the iierwons. and Iho proponlon of the carlmnlc niHd to the oir Inspired 
varied tram oa 1 grain to 34.7 cubic Inched to ai 1 grain In .'iS cubic IncliM. 
riM «Ariallon> In ihc carbonic ockl evolved In the wuiUuk il^T ^m *&i 
^x^^t^u(/mum ot 10.43 and a minimum uf ttni ^Aw. ^v ui\u>m,^2^ 
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nnd flprrpnaert from e 






tdlnlma were nwirl)' tho 
bresknut nml ten. 

The ollbct or a ftist of tony hours, with only n hrpnkfnst r 
nduce the smoant of rarlionic oi-icl (o Btvcuiv-flTC per cfntol 
WM fbuDd iritb food, to render the quanilly ncnrly nnifnnn tbTOBcbant ifl 
do}', wfcb ■ linlc inereiue al the hours when food bod usually bi 
to miuc tbe serretiona to bccomo alkalini 

The Tarlalions tVom day Co day were rtiown to be ronnerted wfib t 
niMion of wasto anil supply on tbe iirevlous day and iiF^lil; (u 
good heiltb, good niglit's real, and Bnffli'lcnl food, iho ■mount oT nvplH 
Taa eonsidenble on the Ibllowin!; morning, wliiht tbo rcTeme occhitciI W 
th« rontrary condltiona. Hence the quantltira were nniutmlly large on II 
day. Temperuluro was so cvcr-scting miue of variation, and caused ■ 
dioiinntloD In tbe ntrbonic add as the tomprramrc roie. 

The cBfect of season wan to miigo a diminution of al! Ibe rcsplrniot? phe- 
nomena aa the hoc season adTsniiMl. The maximum slate was in spHiiE, and 
Ae mtniinnm at the end of inmmFr, with pcrloils of deoren^c In June aiut nf 
iniTeoM in tMobcr. Tbo diiuinudun in the author was ihirtj p«r Mnt in tin 
quantity of air, Ihlny-two per rent in the retc of nnplration, and teimMa 
tier c«nt in the carbonic ad<l. The inflitenni of temperature was eoiuideml 
in relation to season, and il was shown that whilst sudden changes of iempn>- 
■lure ratue fnimedlaio nriAtlon in the qnnntily of nirbonJc avid, t fnnlhDn 
de;nvo of tempcmtuTO, aa of 00', is accompanied by all tbe vuialion* in 
the quantity of rartwiilr acid, and that there is no relation beiween any giiai 
temperature and qunnlity of rarbonle acid at diffbrcnt seasons. Whatever 
» the de^n'ce of icmperatuie, tbe qnantity of carbunle acid, and all other 
phenomena of tcgplration, fbll ttom the bejrfnninj; of June to llio bcLnnnlq; 
of Spptembcr. Tlio auihor then described Ibo Inflneoco of annospberie piw- 
md slated that neither tcmpcrotuie nor aimospberie pressure accounts 
fiir Ihe scBSoiuil chan).-ea. 

The kinds of eiertion whicli bad been inveslitated were walWnf and d 
trcadwbeel. WalkiniJ: at two miles per hour indwed an cxbalatlon of IT 
isof earbonic ai'ld per minulc, and at three miles per hour, of 3 
is; whilst the eObcl of Ihe tread wheel, acCoklbalh Fields P ' 
incnase tbo quanlity to 48 trrnina per mlnnte. All thOM qnanlltia *l 
with Ibe season; and beneellie aulhorrerommends the adoplioi 
qnantitles. the mmpartMn bcin; with tbe state of the syslem at rtM^ ai 
apart th>m ihe inSuence of food. 



ArPUCATION OF THE FBTSICAL BCIEKCES TO UEDICIXB. 
A diseusslon which has recently taken plare tn the French Aradeiajrll 
" ■■ Ine.on the action oriron used Bsamodlrine,basmade knowntan 

eeted lict, that there an; physicians who deny any influence e; 
liy medicines in virtue of their chemica! proiienies, and who think il 
physical and chemical actions of the animal ei-onotny dilftr ei 
those which arc observed hi Ihc TCi^table kingdom. 
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'infill or tliu relrofnwlo Kbool (irliich ignoreii Iho prosraia nailc liy 
! I tiuinuliy JD tite lost viijUty jeus, uul to whom orfiiiiii^uHl \iein^ 
I iif a motchol whirb is nol luhjcct to tlie genend laws of luuuur 
, ■—.■a [lie uuiveniel apprurs a pliysiciiui celebraled mo™ iliaa the 
1 i<iLi99i:au, Hliu. raisin); iliu banner ut' litoILiiii, baa ileclareil Ibrlt 
I luwi cxploin DoUiiiig wbcn luud in relation to uinn, and tliBt 
ii-t tiy unknown and very different nietina tmia iliiW! whk'h 
dMmlil* 6u|ipUBe. Spiu.'C dueit not aliow ns to nocicc the reply made at the 
mtee silting by onoUicr pliysiviui, fogipaiv, wbo is bI*o somcwliai of • 
dMBiiBt. But wushBll tHt Baked, What is tLe predse meaning of riiaUdin? 
Vtttlidm is ■ (bree In the category or wluu hu been called catalyiie fbmi: 
Ate i* a word which cunccidi our i^jnoranci!, and which It evidetttl]' an 
ulntadu (u propesij. Tbiiiecalls ihatEsyingof Livbig: " Ir wo allow tbmi 
hi l« Livalul, ioveiligallons bai-oine uaclesa, anil It will be impiiaeibla U> 
■irrlre at ilio knowli-dje of irnlh." Vilal for™ i», then, cnlinily for ihtwa 
I'lyiirians wlio ignore tho flrac notions oT physics ur cheiuislry, and lliiuk all 
I..U bucn aoid when they hare liulolled tliiii aeiuelesg word in plaee of on 
rzanicllirt which ranks nailer Itto lawsofmcchanli^g, physltii,or chemiiuy. 
y^ai tone is insudlcient to explain how it happi^iis that a largo niunller of 
1 iilutauocs, Eucli ta augar, lanariu and malic acids, aiitphur, sulpburoM, 
' iiidiDc, etc., etc., undergo in thuauimolccoDumy the nainuehan^-eaaDwhon- 
■iitfjeuteil Co chemical ai^tion. 

When we tememlrar tlialfili^C compreasSon of a muscle suffices to develop 
beat, and UuU ill o^ntrftcCioD erolvea electricity: thai to order to ilhUillAb 
clwmical action it sufflccu lu place two h<iieroiniieouj| boiUeH in contact, one 
il turpri«.il Ihat medical men shoold seek lo explain the lihenonieiia uf Ulb 
by "niial force;" as if the material of our iKHJies was exempted fVom Uia 
lawa Iliac rv(:ulalc luullcr; as ir whul ihcy cull vliol laws could inlerlbro with 
itw t>biy or physical, mucbanicid, ui chemical laws. — BUUmoii'm Joaruai. 

AHJSTHETIC ACTION OF CHLOROFORir. 

Dr. Pto»ek has presented to ilie Ptiysiologicsl Society of Greiuwmld an 
acronni of experiments wi[h chlorolbrm, maile un<ler the direction of Pn>- 
feiior Uniu-'ftld, which seem lo establish the followlD); couclusionii as la Utd 
iiiafluf oiKTandi of ehlorofbrm beyond a doubt : — 

Chlorolbmi producvs anasubesia by abstracting IVom the blood some of 
iiic oxytnm necessary lo ch« continnancc of Iha orffanic processes, thus 
i.iiL>.itii{inipured nutrition of the cencrol onransaml nerves; hence lh« Insen- 
liliility of the sensalory, and the relaxoiiun of the motory, nerves. The 
oxygen of the btuod pmliably combines with the cartKin (UbeiBtod by the 
dewmpiiiition of the ebtoroftirm) lo form carbonic acid; nhfls the chtotine 
and ■raiwr of the chlorolbrm probably form hydrochhiric ai-iil, etc. lulo 
-what cotnliinailon thli hydrochloric acid may then enter with the ingindl«ita 
')! the hliHKl, U as yet unknown. The other anieslhetlrs, ether, amylune, 
I ti ., act ■irollorly, and tliclr RwdH* ofwniwb' may becompaivd to the nareolls- 
iii;; or asphyxiotint; acUun of carbonic acid or nitrous oxida, 

cai^JKlC ETHER. 



I 



I 
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to Ac Cslwd Bui« I>itfKMtataiy. it Inftiniii i» ih>t ■ rabrti 
of rhiDfoftinn iiul two part* of ncartv ibiwliiu almbol b 
cUorfr nber," uul la dkiI farlubslstSua; anit Ibittn LonilOB. 
• Wak tJBcain of rhiorofonn is jotd under ihc nam«' ofdila 
tax In nmiph rrom Hf« nr i<x lo ■liim or eieblwn per 
Ttinnipiiun uripnail)' gire the name of "cbli>rfc«her" «> 
(Ci Ht Cht. Id the a>nimnT« of IhU ronnli? Iben b a 
KM» b]r the name of cbloric etiKr, roa»\stine wholly or rtiiFllj of obt 
and alrohol, wbicb, when mixed wiib water, doea ool aepnraie. Om tMH 
fne of Ur. WUIlam WeUhlmaD (uf Powera and Wefi^tmw) whal I 
anMe prepared bj ibem ander cfau oarae wu, be itated rhat their flra ll 
prepared It aa they «old il for more than twenty-fiTe j-eur'. since aooa i< 
Mr. Gnthrte'i Uttoterj of chloroform, wbidi be called chloric c rt u r - 1 
pcepatatlau aold bj them I* obtaioed by dlalilling together cbiotWe of ■■ 
alMbol, and water, in the proportion of ei^l poODda as. of rhlwHi 
Ifme to a galloo of alnibal and a «iiltable qoantllr of water, anil '"■*'»^ 
Ballon of the " cbloric ether." Aa cbloride of lime, on the aTer^ge, rl* 
from lis 10 dght per oeni of chloroform, it b fair to iolte that ihla ptepa 
tioa doe* Dot codUId more than eight per oenl of (hat ■ulKUnm. U I 
Khe tbilowlni; properttea: It is mirairtf, hiu an acmablr, w«ak odor 
ddoroftirm, a nren, aplcy tame of i4>loroform, with a roolinjc afler-iBilw 
■km, Ktmcwbat like Ibat of peppermint. Its tpeciDc gratily la 3M. Wl 
mlxot with water, In the proponjon (^ one to twenty, ll ia at Itm dooi 
■ad almoat instantly beoimea clear, with but little, if any, wporatlaa 
chlorofOnn. It la thia latter property that baa reused ll to be pnAmd 
•ome practitioners. Thai Ibe proportion of chloroform In Ibia prepMMl 
yartea la qoite certain, at Ur. Weii^htmaD atalet that it i« not alwaya ofaa 
nuDpMltloQ ai to mix with wolcr wlthont precipiialion. It la quite 
malile, and bams with a yellowish Rame, llnind witb bluiab Ki'een. 
two Hnlddmchmtof chlorororm and Qfteeaflold drachma of alcohol (i 
Bre pet ram) are mixed, iho mixnuv haa aapcdBc RiaTiiy 
doMdy to that of the above "chloric ether." Such a mivrnre cont 
abonl sixteen per cent of cbtoroform, and when added to water ia luata 
precipitated. Whether the gperlfle ([ratltr of the commercial artkle b 
partly to water, or whether the chiorofbrm la bo hirlmalcly combhied i 
lilt alcohol In the pmceu of malting aa to render (he mlxloTe aathta hi 
pnunce of water, boa not been determined; bat there la a marlied dIRtn 
In the lichavior of the liqnlda with an exoiea of watei. — WiOiam Pn 
" « Joumol of Pharmacy. 



EFFBCra OF CABBOKIC ACID OR THE gKIS. 

According to a paper recently preaented (o (he French Acadenf, M 
above aolfjecl, one of the tnoul aln^^ular propcrllec of carbonic mU h 
ilecldtd effect upon the skin. All pans of the body that 
with il 1^1 Immediately nn entraonllnary Incieaae of heat wfaieb It 
ixhlliited by thu thermometar. A ponon placed in a 
■wenly degroca CentlKrado, and plunging hla naked arm in 
of carbonic acid CHa, feela a> tbonKb he had put hb am 
nttocn or twenty decm-s hotter than Iho air of the chflmlnr. Thia 
Iwa Ixt'n lumiNt to acuiunt medlcallj lit (.livtroat eaUtiKslimnnta wlwiB 
I itoucAca vl tta km, aomotlitiDB vutq anA winuA\it»> niUuA^'^ 
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Biiminislnn^l to InvslitlB, «ilb vhM eflbrl 1b iiot ilBl(>d. M. Doonrininiull 
toy* (lull ill a trench at iin old aulpliur-raine In New Graoadu be wiu aliiKni 
«Drr»<'.iir.'(l iinii ihrown itiio a Tiulpnt tranplrsilon by Uils kb£, tbc lioni at 
vliii'ti lu.* (H.'Uevral, ■! Ibu titoe, to bo uqual to forty duercc*; but liii itipr- 
Bwnictcr, ultci bcinic K'ft an bour in llic truncb. only marked uNuilveu 
deicnfeE, — llircc deKreca, in tavt, less tlinn Ihe lumpi'mtuns of the suiface in 
the ■hxlu. Tbe praf(;iMDr also fell a pricking aenaatioD in tho eyes (Voni the 
effbrt or Ihc su, and be was usured by tlie miners tbul tlicy almiHl all 
•qficnid f Aim weitkneaB and bUndneaa. 

ANTIDOTE FOR PHOSrHOHDH. 

PoisonJnc by jihosphoms is bci;o m in K common from Ihe fiirililj- of procur- 
tns friction matcliea.' It la. Ibererore, Important that tho aniidotc which but 
of bile h<«n found Ihe most cITiitlunfi should be oxienaively known. ) 

Uesiira. Anionielll and IlBraareUI b«ve abown by nnineroua cxpeHment* 

ill) not be employed in poiaonlnff by pho«- 
rom preventing ita attlon on the riacprn, on 
B Its energy, and facilitate Its dllTutlon ihroaeh Iha 
t caldned mofcncala, sunpended In balled water, and 
administered largely, la the best antidote, and, nt the same time, the most 
■PfintprliiB pnruailTe to rncliiUiD the elimlnailon of iho toxic astnt. 3il. 

Thai the acclale of potash 1« extiEtncly uat^ful when then: in dysnria la 
palsonlD^ with phosphorus. 4Ib. That Ihe mucllflcinons drinks which «• 
rirai to the patient abonid alwaya be prepared with boHtd water, so thu 
those beTeroKes may contain as little air as possible. 



LIEBIC-S ABtrFIClAL TARTARIC ACID. 

The identity of tho lanaric aeld prepared artiflclally, i. r., not IVom tta 
ronipouudi. iiDl oul ofita compnncnls, by Prolbasor Liebi|E, has boennirlhor 
cvnflrmed by tbe optivol relaclous of tbe add an ru^urds the pulariaalion of 
ll«ht. 

This dismrcry is likely to throw considerable lisbt upon certain pn>ce*s«a 
or tbe rutnrlona of certain products of vct.i>tableli(b. Thus we we that unripa 
loapca contain tartaric add. wbicb Kradually disappears, aud in ita place wo 
>^iid the mataro grape lo contain tuicar, a tarbu-hydracei and since tartaric 
-.u id is now pnrpanid from carbo-hydrates, it may bo presumed with givat 
:<r<>liablliiy ibat by the rovenM) procedure the plant converts the add into 
11 ^r. Uebig considers tartaric acid In its primary composition to iiaoxalia 
:■' Id partly conyertcd Into a carbo-hydrate or palrvd with a CBrbo-bydrato. 
I bore arc andoabicdty similar relations between malic and citric add, and iho 
■ntinitni;;enoiis Bubstitnces, aaslarch, peclln, etc., ocvurrinic simuttaneouaiy 
vltb these oelda In the lariona fraits- Tbe most recent experiments Insil- 
toled in LichlK'a Ultornlory have lirouicht to lltrtit the rery snrpHainK f^ict 
that malic add is made to yiuhl aldehyde by a simple process of oitidalloii, 
via., bcsllnic with hiavk oxide of maninneae, and that citric acid will yield 
BCBlonc under the same circamslancca. These roeulls cunflmi Ueblii's tbmry 
cfl tho comnilullun of tatiark acid; fur the clemenlary i-onsllfution of 
•nU i< f Jiaf of Dxaf/r odd wuitiluvd with iiU«lky>l«,»wIk VX 



Pltrn-conic nciil, whkli is formfll br hontlng ctlric odd, ronslMi of tlWM 
manU of oxalic ulii combined vrith ncotone. 

TliD future luTwtlystiuDS of thc«e highly ImpoflKnl dbooverleil pm 
rteb huvnt for the physiological cliemtsirj of Tegotublo lint.— SadM^I 



ELECTBICAL CONTERSIO!! OF SUGAR I^■T(> ALCOHOL, 

At ■ recent iucqUiik of the Prencli Academy. M. Nic|>« St. ViiMr n 
paper k''Ii>? bh accouat of some experlmuntG whicli Ktiownd that, « 
tall) divuiaalanim, elcclrlcll.r produceil iha same Direct on cuinu' >* 
liHon docs, transrormlng it Into slcofaoL lie fbati'l ilini 
electric coirent throu;i1i very sugary wbitu nine, (ho wine Ioeuh all iu M 
and becomes much more nlculiollc. On the other hnnd, il 
octlonof ]l|;hian absoluic alcohol, under certain condlllonii, is lore-iraul 
a portion of tbe alcohol bach Into sugar; the aleobol bccuming vcryn 
and baring lis atrenj^lb rcduci»i several degrees. 



The pcnerat conrinsions of a paper on ths aboie sulycrl. reoeniif H 
beTorrt tlie ChemicBl Society, London, by Messrs. Lawc« and Gllboit, W«n. 
IJiat only a small proportion of the tocrease of a faiwnlnjt animal was com- 
posed ofnilroRenous mailer; ihatfrom Qtb to ten p*r cent only of the nltro. 
Kenous matter of ilio food was scami up In the liody of (ho aulmid ; bai tli 
the amount of fat stored up was fluently greater than the amount sappU 
In the (bod, despite the loss incurred in the maintenance of the reapirata 
function. Hrncs the coinpamllve values of fattening foods were propi 
tlonal rather to the amounts of respiratory than of assutnud lleth-lbmihi| 
(VnsdtDents. It wascaleuiatod tiialinthosoportiaasoribeci 
annally consumed as human food, the amnnni of dry fat was 
three times as great as the uiuount of dry nllnif^nous mutter, and la i 
Hten portions of the ramssa of sheep and pigs more than four tlnar ■ 
great. By substituting for the above proportions of fht their n 
cqniralonis In starch, so as to allow of a romparison between meats 
'le nitloe become six or seven to one, and ele^'en to one. TwpectlTely. 
tho hidepcnJent delorminations of Uessrs. Lawcs and Gittiert, Dr. F. Vmm 
Dr. Adlinir, it appeared that in wheat bread the ratio of starchy to nl 
IDS matter was us six or seven to one, so that in bread the pi 
mod ftesh-formln^ constituents to respiratory ronstltuencs _ 

than In tlie eaten portions of sheep and pigs, and quite equal (o that of M 
Mien portions of oxen, — a ixiuc Iil-Iou altogether opposed to tlM p 
nolhins on the Buhjeci. 

A SEW ALKALOID IS COCA. 

Coea Is the name nnrter which the leaves of several speeies ofErrlhlV 
are and have been known In Peru from time imniemorial, and whtrb, M|4 
chdlyaiuonKllieliidlans. are used for ehewinK, IuIxrI With a litllo mwllld 
l/mr or wiVHl-ubeH. A moileraw nso Vs «»Si\ w v*""^*"* taA h 
f (ftp ltir-rk.i» ns ti> .nalile the (Ivuwcr lo nmnVn some V.T>w'aNV««flA«j 
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md Id t>air Ihc gmalul bodily cxenlorui; while nn I m moil i: rate clicwlii<; nf 
nxn. like Ihnt of opium, fivquf-nlty becomex nn bubilUfil vice, producing all 
Um itMenoan tftaptomi and ronsrqnenreii of nunwlica, such an a aCiilo of 
luir iniaxlrulOD, Of hair droKBlnras, Kith vislonBir dreams, premniure 
4(caj, romptete apatby, and idiocy. Thene peculiar «,Tmptoni<i rendeml tlie 
prueore of ■ nnrrotic principle vci? probable, and hava Induced ProlbBsor 
Vucbler to undortalie the inreiiligslion of Iho Aub^tance. Tlic examiiinllun 
biLS to far tuccecdvd by Ihe oiual mnhod fbr the eepnmtton of atkulolib. in 
cliB>iDBiln[; a crr«Eallizable base, cocaine, ci7»la][lzlng in small prisnis, 
^^oidof roiororodor,Bli);lit]y Eolulile In water, more readily In alcohol, and 
"TT easily in ether. It posBOUiea a slrongly marked alkaline nmctlon, and IV 
iier laalo. and acts in so hr peculiariy as It transiently bcnoiolie ornlmost 
;".ralyB«tbcpanori1ie tongue which ittoarhos. II bears some renemblanee 
-,. auQplna in its cbeiuical rclaiioiia, and fbrms perfect sails with the acids. 



BEJ-T-EOOT ALCOHOI.. 

Tbc followlnK process for diall'.IInK alcohol fMm the socnr-beet In adopted 
I nil enlalillshiucnt In Kent, En<:lnnd. To thrcD-qDHrlcrs of a ton of hoets, 
>- iii<-h are sllcod lenipliwise by muchlneiyi ^^00 gallons of wort prepared liy 
:i.ii.-cmiiao of bccM, to start with, are poured on; a quart of sulphuric acid 
J- Added, and at the end of twenty-four hours Iho ullces are reod.r fOr dlstU- 
lutiun. Pluci>d In Iron cyllndcm, dlvlduil Inlo rompanmcnlK, each contpart- 

iiiciil la <lmwn upon auftcsBlrtly, so that there Is a ronElnaons How of tidiiC 
until Ibe cml of the process. The aplrlt is said (o resemble smnll-slil! whis- 
key, and under proper li-Gatincut becomes a neutral spirit, useful fbr mnuy 
'fHOial purposes. 

DETERMINATION OF OBGAiaC HATTER IN WATER. 

L Emile Monnlcr prexented to the Academy of Sciences of Paris bd 

le detcrminitllon of the organic uiMten in Iho watcn of 

The ro-aiftrDt wblrh be employs Is the pormanpinmto of pot4SM. 

it of this suit decomposed bclni; sensibly proportional to that gf 

r, Ihe problem hi reiluced to the determination of tbo 

if permant^nate decolored by a given quantity of tbo wnier. 

'iqoor which bo employs Is prepared by dUsolvIni; onu gramma 
ne litre of distilled water; each cubic ccutinKniQ 
!• liqtUd contains one milligramme of the soil. To perform an imalyfiB, 
J follows ; — 

n half-litre (about a pint) of Ibe water, and brim; It to 

re of 138' F.; add throu|;h a pipclle one cable centimetre Of 

odd; then add the ic«t-llquDr until a permanent roloniiion Is 

i the number of cubic eentimelnsi of Ibis liquor added, 0yt» at 

n luilli|^mtnD« the wel^-bt of the re-u^nt decompuiied by one litre of 

At about l.'iS^ F. the dceompo»illon of iheorfntnlc mnilem ix rapid: 

□ lein pent arcs It would require moni iban twenty-four hours to tra 

of llic pcrmnngannte is very great ; one gramiDe of tanulu 
le part of tannin to two million parts of water), 
pari by wi'lj.'hl of Biilphnrottcil hyrtmijjn In eleven milllim 
.IriU Hhtoktt il. — CwMoa, 
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TKUETABLE COLOKINU MATTER. 

AeconKng to U. Filbol, then exists In nnr1y all flowers a ant 
vhlch bi scarcely colored whcii In solution In iciJ iiqniJi, tiut vhich bt 
or ■ betatirul ;r<!llow color whan acied on by nikallis. TLls subnan 
tbe following proptmlca. It la solid, snd oTa Bll^chU]- gneiiish-felloir a 
It Is nneryslallluible, solabltf in water, alcohol, and ether, and nm T< ' 
When mofiicncd with itnjnB hydrochloric acid, It lakes a brfithi yfOawtk 
which Itnmatiately disappears when the mixture Is diluted n 
leaving an ainioBt colarlcas solutloa, to which alkallea commnnica 
Mior. The matter la (bund in the green pans or plants as well ai Iha fl 
ers, and Is, no doubt, the yellow dye fband in the leavos i 
H. Flihol adopts the nnmu given to It by Hope, and calls It Xnndl 
MosKcs, he says, do not contatn It, or, at most, only a 
atncnt IVom some tlowcn. amon); others tliu PdargoHium Zonale, and iflgm- 
nam Papavrr ihrnt, Cnmcllias and Saivlos. Theac ftowcrs, under tbe iailii- 
«ncc or alkali™, bcTomo liluo or violet, without iho Icb-iI mliturc of Encn. 
The coloring matter or these flowers is much less alterable nndoi the 
lTll1ueiic« of air and a1kaI1e« than that or most olhur floweis. 

Chemists who have examined yellow flowera baTe proved that Ihoy owe 
ttwir color to several Immediate principles ; nmong others, ziudhitu and ma- 
dWiM. The author hes dls<.*overcd mnJAiiie in fruits as wuU as flower*.— 
Cfteufbo) Neax. 

OH THE POISONS FOCND IS ALCOilOUC SPIRITS. 

The following communication on the above sutOect, by Dr. A. A. O^ta Qt J 
Boston, appean In the Boston MaHad and Sursical Journal.- — 

Freiiuently, wlihin the post Tow years, the public Journals have I 
Uleiitlon 10 the existence of poisonous bodies, especially itrj'chninc, fa tl 
•pirlti prodnced IVom grains, and no IllUe excitement has grown oi 
announcements. 

A somcivhat oxtendcd series of analytical observations on ihe> 
trtnn many sourros, has convinced mo tliat no good nasou for such a 
BMnl could be found, and mj conc:lDs[nn has lieen supported by the tesllm«q 
of those who are opposed to the manufacture, but who f^nkiy adnit C 
no case has ever fallen under thclT notice, at (he ptoci 
which would lead lo even an Inforencc In regard (o the adding of any 4i 
tcrioits body to the dislltlod spirits. The addition of non-volaitle bodle« l| 
the formenled worts, <f made, would not cnnlamlnatc the sphlu d 
from them, and It Is probable that the supposition, hi relation to the M 
■trychnlne rbr the pnrpose of fncroaslng the produce of whiskey, ai 
tbo rase of a foreman, who wished to conceal the partlcutai charncli 
Of his ftrmonls \n dally use. In low placo where soch splriQ arc n 
I which produce narcotic cfltscts or temporary fVciixy s 

1 special casca, while the inhising of pepper or salt Isnot kvi 

Cases of sodden poisoning by the low-prioed, common spirits ItaqiH 

ol necessarily refermhlo fo poisons o* ' ' 

e of the sD-mllvd fmti-oili, produced In the fbrmentnllon of n 

fraltw, cither sound or nftrr ttiey have become Injured from expMBii 

[ mfontful poisons, an<l In soum Hato sA tetnuakwA>n><*WVlg 
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fitem, tatti uflects would donbtloas fttflotr tmm tbe In trod action of >ac;h 

tUlcment, ilie nplriu produixd in Ihts coUDir}' lu s?rva u 

irra^s ar« ronwrkable forlbeir purily und freedom frtiiu hut gulwunccs 

r-Areful rectlScaliou can rumove. Wliun, (hroaph age und sulliitite 

IT. (he oH» coiiuUnrd In Ihum have pauiod into ctborcal bodies, and 

{H-Ti'.'d the ipliiu, the]' bwame cquul lu uiundnea* und purlly la no}' 

:.- IminrUjd rruin abroad, and tai leaa dulctorious Uua moetof the >o- 

)ia.ndle4 of the pmeul time. 

Ttien^ U, bowDTcr, pnisont In ihc nowly diitUled, and In most cam In ibe 

I ohli^r e|>irlM, ■ Boarreof dani^ wbidi, bo Cur oa I can learn, ha< been over- 

J iDOtoiI. or poulbl; atlrlbnlud lu orimiiul lateniion, n-hlcb should be pablicif 

known, and l» of etpccial Imcn-it (o Ibo mcdlcnl profeiision. 

Nowlf disllllod tplrits, of the most common bind, often contain nl(></ 
fflpjur. q^ Irad, or tin, derived fram Ibe ronduaaen In which the rupors are 
rm. The (inantlty or copper salt containud In ihc bulk 
oiuallj taken as a dranght 1b suHlcient to prodat-e the minor effu-tB of 
Imitalllc poiMintng; Ibo cumulative character of lbe»o poisons ma.v ovan lead 
10 filial conaw^uenres. M'llh a knowlodi^e of the tact now Btnted, instead of 
Rstiiiic on a BBpposllIon of the exiilence of an organic poison in tlie aplrita 
wlilcli bsTo caased slcbuBsa, the phjelcian may nolico the aymptonu of 
lUMallle polionlng In persons tuldlcled to the habit of conBomln); newlj 
dlslJIIed spirits, and iDtcrpDsc hia aid in preTGntlaH the fatal termination of 
lidooB indolgence. 

Since I flnt demonstrated Ibo fact of Ibe frcqncnl occurrence of Ibeie 
meinllic saire In llie more reconily manufaclured spiriw, Ibo invcillKatlon 
In* taken a wider ranee, and the rcsnltB hare proved that as all spirits at 
onti time were new, to witb few exceptions, aiialng from peculiar ructlll- 
Mtoni, most opirita have been, or ore. more or teas eoniamlnatcd by 
mMallic coinpounda. Old or more matured spirits have Konerally lost eTcrj 
pariirte of tbo sails once held in solniion. Cbannea In the orRanic aolvent 
liavc tensed the dcponlllon of the metallic compound, accompanied by the 
orcaolc mailer tVom obvioits sourres, and In sucli spirits Ibo mcInlUc oxlds 
It always found, if It lius been present, lu the dark-coland lualter which 
haa been dcpoKltod nt the bottom of a cask at real. This dork deposit bos 
^mppearance of, and has been mistaken for, charcDiil, deutcbed n^om tba 
t» of the casks In which the splrita have been stored. 
If tbit daric deposit ever)' sample has, on examination, afforded abun- 
• of copper, copper and tin, or copper and lead, even when lakou trva 
tk> flner qiialltk* of forci]^ apirlia. 

OtiMrvHtlons have been made on the nature of Ibis change IVom a solubia 
to an Insoluble state. Sample* of new aplrlls have been kcpi In kIoss vca- 
II tlie whole metallic sail has fnlleu In dark flocks, Icnviuf; iho clear 
« from any metallic compound and perfectly pure. 

in, therefore, that maiored s|rirlt8 lose lliuir polsonons ImpTMtlU' J 

ib dwlnK the lime necessary lo adapt Ibem for nio as bcverntjes, ni 

^panml Quid conlalna no metallic Impruenallon, i 

It ripoaad spirit may prove duIuterlouB through ita •uqKadeiJ metallic I 

Is. 

r 10 avoid the polsoiioiin cfTccu of t1ic«e salts, porfoctty i 
<i and dear spirits only should lie mcd in Ihc prcporution of mtdlcluo 
' •mT wbea ontcivd an njiiuni lives, no new m VxCSA okoWAK tolui* «f 



— ^ has been i 
I .^iBtaaf < 
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n of tha p&tteni or hosplisl. As & fnrtber 
dacian of tbla sulfjuut, the following uioro strii;ll}' chemical remaii 
offered. 

Tbe orlj^n Df theie salts is connected vith tits production of nddx, u 
u alcohol, in formontlnK tbIs. Whoii Ihc wort Is subjected to hci 
Mill, aMtIc, butyric, and other acidH riBo with Ihc vapor of alcohol, 
Inlo the condenBcr, now most commonly mnile ot copper, with n 
sokler cnnlalolng lead. At the inatMil of condensation, these adds cxeit a 
power of corrosion on the motalH cguile unsospected, and the salts fonaed 
dissolve in the spirit. Where condensers of pure tin are used, no copper 
salt Ih fonnil, and a little tin salt takes Its plan. 

TVilh the vapor of dilute alcohol some vesicular vnpor of (he won Is rar- 
ricd forward, and Ibe doilrina which can bo found In Ihc spirit; anolber 
portion of solable organic matter is abstracted fVam the wood of Iho cosll, 
and this Is often tannic acid. In Iho snbsequent chemical chaii^m, thsm 
' or^nlc compounds unite with the salts, and taU in the (bnii of a su)>-g[anaT< 
btr, dark mutter, scoa in colorless spirits of all kinds. In detoclinfi ~ 
metals held in adlutiaa, the extract' obtained, after evaporatine llie f^ 
muse Iw dustroyect, as usual in toxlcological testing, and un acid sahdiM 
tb« oxidB obtained ; or the extract may at once be mixed i 
■oda, and the mctul reduced by the blowpipe flame. When tho 
Mlo lulijoct of trial, the mutui or nielols nppcur on Quxin;; with 
of soda, iu the inner QumD pnxlucud by the bluwplpc, on cburcoal 



The fbllowtng b an abstract of a lecture recently delivered on the It 
«n1>Ject, by H. Claude Bernard, ProfessOT of General Physlulosy of 
Faculty of Sciences, Paris; — 

We have hitherto mahitalned that Idiosyncrasies onLtht to be refMe 
certain peculiar organic prcditpositions, wbith, far from liiirodadn^ 
oloyiod laws of an entirely novel character Into the evonomy, are llie nalsi 
result of the proponlea enjoyed hy the nervous system. 

It Is also known that animals debilitated by want of proper nonrisftnl 
Bubmit less readily to Ilie ageuey of certain poisons than oiiiers In avlcoit 
Btnte of hcailli ; but It has been qnestiouod whether similar modtflnuions 
due to nervous iniluDnce, and whether the diminished Ui'llvtiy oflha ■' 
ent powers la not sufflclcnC to explain them. In order to settle the qi 
a( once, I Injected an uqneoua solution of wooram into the veins i 
tahblta, one of wliom had been previously fasting, while the olhec wi 
Tod; in this manner, absorption was entirely dispouiied with, tha pOfU 
being at once conveyed into the blood. The rDSnlt was Buch ua might h»4 
been expected. To poiflon Ihe fasting animal a dose larger by one-lhlrd' 
required than had been found auflldent to destroy the other. 
perTccily clear that all iblB class of phenomena must Iw entirely tefamd 
the agency of the nervous system. 

But, while the antmni is in some measure preserved from the noxlo 
inHiicnco of certain poiaona through the rapidly- iucrcasinj: debility of I 
nervous nystem. it beramcs obnuxions to the action of morhiil influences 
a totally JJffcreni ciianictot. It tveu a^pcnja Ki tiwa v\iM.\i\ s 
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tlMtlficatkinB tbi« pwnlior llabllilj oT tho lyBtem misht bo lumod lo 
■u^annt u ra);nnli Ibe etiology of illsuHsa. 

To udducv u cbnmctcrlsUc inltanra or thin: when (yogs Iiiive been kept 
f-ir K k»is Kpan of time in captivity llielr lunkli devlincH, nricl ulrcralions 
»nju aroUDil ibe nose and moalh; tbe norvons ayalem being In Ibis cam 
i>:i3ldcrnbly depressed, tha unimsl is, or coarao, roanil to resist mneb lonKsr 
ii>.' nahm o^>tryt^h^lKatld similu' poisons, wbllopBrullicAl ■a«ti»ns spTMd 
" ith fi^arfui rBpiillty. PrOKa aro eulyect Id tbe growth of pnrosiliciil (Ungi, 
ohA'b, Bnerit cnrtuln lapse of lime, occnslon Iha animal's deatb. Now, If n 
bcallhy Tidk i< plated In a Jar canuJnln^ others affected with the alioio- 
DWJilionod dlMiue, the nuw-comer seib mnlagflan al dclliincc; while It 
anudifir frog, aflcrted with Dluoraiiona Id Ibe Tlclnlly of the natural oriBcos, 
la lolrodncwd into Ibo Jar, the parasitical vc^ution covers it at onee. 

It bas been found that similar affections always have a strong tcndancj' 
to MTite In animaja In a low stale Of bealtb. The llcb, a disease which fre- 
quently pn.-vBil« aiDDOR horsca and sbecp, is scarcely ever found to altacic 
animals in so<xl condition ; and. In man, the lower claSics ara known 10 be 
a prey lo Tcrmin, especially In childhood and old ai!e; while penons who 
live under more favorable circumstances are scarcely ever affected with tbis 
iluxHivoiilenee, except inwards the latter end of lonK and painful dlHaHt; 
for ills generally in such cases Ibat tbe morbiu ptdicalarii has been obsemjd. 

The docreaie of nervous power equnlly constitutes a prediapositlon 10 

putrid, contoxioua, uid vinilent aOccUoiiai ibe fact is well hnowD lo releii- 

It would appear, thereforri, Ibat an opposition exists between Ibe two 
gnuLt rladtus of disease we have just exsiuiried; in proponioii as the animal 
grows more scnslblo to tbe action of tbe nenroslhenic poi^ns, the powur of 
twining the Influence of putrid substances Is incTCBBcd. How Is tills dlffer- 
CDCB lo Ik accounted for7 We shall attempt lo give you a solution of the 
dinculty. 

Tlial tlic chemical composition of Ibe blood shonld Incessantly be modi- 
fied, is one of the cssenlita conditions of life ; repairing, as It docs, tbo dally 
loMes of Ibe twonomy, and renewing the elements of all Iho lissnes whicb 
enter into Ihe system, tbe blood may be compared lo a torrem whIcb con- 
tinually pours out new substances, while other elements are Mowing Into it; 
uhI the stronger are tbe animid's vital powen, the mora rapid an the 
mcocasivo changea of the blood ; a fact principally observed in birds, whlcb 
enjoy g™""" vtlal energy than any other class of animals. Tho unlnur- 
npted continuation of clrcalallon Is, iberofore. In such animals, of Mill 
groater imponance than in others; the blood cannot sitignalo wllhoal 
pivniptly acquiring acpiic properties, ir the tributary veswis of a mttwle 
are tied in a mammal or bird. It becomes a putrid mass within twenty-four 
boUTS; In a bntrachian Ibis change woold Dot Cake place befoi« a much 
longer space of time. 

Now, you ara aware that tho nervons system presides over all the pbe- 
Bomeiu of life in which motion is concerned ; as K>on, therefore, as Ibo nervea 
are Impolied, cb-cnlation languishes, and Ibe chemical composition Of the 
blood becomes thereby liable to Important changes. If, therefore, au anlmtd 
boing given, it is our purpose lo preserve it from the action of woornnL, 
or similar poisons, we must lower lis forces. If, on (ho contrary, we iiilend 
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But ibesG aeptlc bodies, or specific poisons, are almost Invariably or^aaM' 
■ubmances, and are prodnced within » living organiiBtlon; here we harB,p*- 
donbt, a peculiar and cbHroctcrietic biologit^ actjou; we need not, tlun- 
fbra, be Barprteod to hee piilboloi{1sta endeavoring to withdraw this clues of 
phenomena from (he dninain of physiology, in order to mako them tt 
exduilve pro|>erty of medicine. 

We ranat not, liowevor, in ray opinion, give np all hope of connecthii 
one day, (heae morbid phenomena with the Isws of pliyaiology. If ] 
pruenl unablo lo do bo, we ehali, no dnulit, sucfcul at somo fuiure perloi 
Ta tt not. In fact, quite jKWEllile (hat tn animals rertolu phyaloto|^uU ca 
dlllone may arige which would (five birth to virulent poisona? Wo m 
HWBre that in a perl^t state of health several creatnrea are TeDomon 
IhM ia to Kay, they possess a peculiar vinia which nature has given them fa 
the purpose of tilllnj; their prey and defending themNclves fhim tbef 
enemies. Iterc, then, we have a physiologital virua; how la it produce 
within the syalem? The difficulty ia quite as great as with regard tomotW 
' polHins. 

It would appear that in eeverai canes the noxloos substanee ptcrall 
throaghout the economy; in other cases, we only discover it In cettal 
fluidl. The vima which occasions hydrophobia lielonga to the latter dan 
It reatdea exclusively in the Bnimal's saliva. We are not yet awate wbeflH 
any one of the fallvary glands is lis pecoiiRT aeat, or whether it ia Indiflb 
enti; leoreted by ail of them. No experiments have been tried on lU 
point; but it haa been exporl men tally proved that the i>ecaliar Tonomoi 
prlBclple does not exist In the blood; transAisiondoeauDicuuvBy thediMM 
troia a mad doi; to a healthy one. 

It is a ^iigulur Ihel, and one which preeminently deserves oar atlentloi 
that In ao gencrnl a disease the virus, which alone la capable of transniittiii 
the aflbcKon, should be exclasively localiied within one single apparatu 
without existing in the blood at lar^^o. Yet, if v,-c reflect upon the qowlioi 
we disMlver in the physiological state a iireatDiany aimilardiEpositionB; tb 
prindples which eoiicurin a vaat number of physiological fnnclions, — pepsin 
p^rallne, and the active principle of the pancreatic j alee, are they not a 
by special t.dBnda? Andia not thn venom of serpents, which does not exh 
witliln the blood, prwluccd tiy a special apparatus? Viewed in this light,'! 
mad doK rcsertihlcs a viper or a rattlesnake. 

BM, on thetither hand, there cxiat several virulent diseases In which tt 
blood really appears to contain the morbid prlncl|ile. This is the case wli 
the glanders; and it is a vi^il-known fact that healthy animals may beinfeutc 
with the blnod of a diseased horse, as well as with the slimy matter thl 
escapes from the noae and mouth. 

But another particular which will, perhaps, esclteyonr aetonlshnient, i 
that the normal sccrciioDS, bile, saliva, gastric juice, and so forth, do n 
appear to contain the slltuhlest vestige of this poison; while, on the nth 
hand, the palboiagicn] fluids appear to bo impregnated wiih It, and pos«c 
the property of transmitting the disease to sound animals, — a f^ct expe _ 
nentally proved with rafrard to pua, the fluid contained in a hydrocele, sni 
variouE other morbid secretions. For Ibis reason alone are the autopsies pn 
formed on asinials iJiilt die of ibe gVimicis B,we,™tei•M^^.^l fu niiitAs. diut^it 
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rlnn pfrradci the wholo frMcm, bbO tbo >llgbt«Bl iround ii lufBHent to 

' ju ncnl nol. Iiuwuter. Ixt aslonislit^il at Ilils Binguliir prnpcrtr ; you hnve 

. Illy wItnMBcd tin irpulaion whii'li ilie snlivory jjlonds cviiito for rertnln 
• iitMtuncua inirudncvtl into tliu Lilowl; and wh)- BhoaLd not certain moilild 
prfKdptes b« In tills manner rejcctol tVoni hH the sei-retioaH in which Itie noi^ 
nut condlllnni remain nnimpalml ? The tume ihinu appuani to lake place 
*itb rcepcct to the iToningJoui pneutnoniii of homed cattle. We are aware 
(Iial tolHtile etnanalions tranxmlt the morhld prlnclpla; hot experimenu 
ban bcvn triul (in Bcl^uoi) for tbo purpose of inociilnliiiK It directly to anl- 
Diftll, tit a prc&crvalivo njtainat thcditciuc. Sumclhlng similar io(heproc«M 
arinocQlBllon In the small^pox wat expected lo reiult ttom Ihin; il WBslben 
dltcoverod ihaE neither the animal's lilood nor any or the fluids or (he I'con- 
omy was endowed with the property of propuimingthe i-omplalnt. It appears 
to have Ciia»n the lunKi Tor lis eicIosiTe h«i, and tlie liquids therein con- 
iuiwd, ptis, lynipli, etc., are alone endowed with ibe propert)- of transmllliolt 
the complaint. Tbe intense local InUammallon which rullowa the oponillou 
cafBclenily testJDcs to the noxloiu properties of This vims; and when.lnonier 
not to spoil the anlmnl'ii fluth, the tall ie selected us the point wbcrc Inocula- 
Uan U lo bo perfonooU. tbo subseqnonl Intbunniallou (Vojueally causes U to 
mortliy. 

Ilere, then, wo have another vims which exclusively resides in the tissues 
or Ilio luniT'. and I* not fauiiJ In (tie blood nt Int^: Imt ercD In The nomul 
itatti a e^'eal mutiy sulistuni'cs ore found in various tissues, wbloll do not exist 
la tills Quid. Thus, muacubirlieBh conlidnga large amnant of salts (if potnsb, 
while snrcely ai>y trace of Ibcm Is found In the blood; in a woni, the vari- 
ous btxlles niatul In dlflisrenl puru of the ecuaoiiiy are not Invariably repre- 
tenU"] in the lorrout of the drenlutlon. 

The history of speelllc dlieoHes offers, thcreroro, nnlltiu); which cannot 
mtioiully bo cxpUlued. It now remuiiii for us to discover the pbyeioloKlcAl 
progreM liy wbich a vims may be orljjinaliHl. Nolbin); Is easier than to pn>- 
iliiM pDlrh] utTuctlons In sound anlmuls. Thus, when trBnsruslon Is pt«^ 
Tonnoj undnr the ordinary conditions, — when the bluuJ Is I'Oiivc.ved dirct-tty 
fmni one BUimsl into the vcinsofanoiber, — no oeeldunts whatever Hrepm- 
dnced ; but if the blood Is allowed to reuialn for a sliort space of time In 
vimtoiv with the atuKiaphDnj, and if the scmm Is then Injected into the 
vervols, all tlio lymptonis of putrid resorption are obgerTcil, and the anl- 
mola die uncr exhltililng all tbc cbaractcrlillc symptoms of putrid infocUon. 

Tha Uood is, thcrefbre, copublo of acquirintf toxic properties without th« 
Inltrvenlion of any fbraign principle, mcti-ly through the mmllbenllong which 
take pines in its composition when III); Is extinct. The same rrjiults may bo 
Attained to wlihont even drnwlnjc bluod IVom the veins. If tbe bliiod of n 
fluting Hnlmul Is directly Injected into the veins of a liunliby one. Itio hitler 
it poisoned exactly hi tbe Kame manner as before; and yut Ibo blood, In tbld 
casp, bus not nnderiioike any prevloui deeom posit Ion - 

The Introduction of forelicn prineiplc*. of course, acts upon tbc blood wlih 
still mOTvbitunslty; nearly all tlte sulisianees known under the name of f^r- 
niiints mc endnwnl with the properly of eummimicailni; a ilcleicrloiis InUn- 
cnee to this Huld. When yeast in liiiroiluctd into on animal's veins, patsivo 
hemorrtan)!*. and other adynamic symptoms, nro Immedlnloly produced, and 
OmMt i»Jn» plaat within a A«r duy«. Now, If tbe uumuVt \Ai«& \>> Uia^ 
^gUPto another's vein?, all lliu pliciiuincua picN\otu\v dcMtttwlV&^u^^ 
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8CIGKTIFI0 DISCO TEST. 

In rapid saccestloa, exiicil]' aa If yeasE, and not blood, had beui 

pourod inlo the vesneli. 

It Eoems likely that 111 this cose a FerieB or decoiDpOEttionB take plaeewit) 
the bItxKl, which glvD rlac 10 other ftnnontB. The wall-known experini 
related la Pringle'e worh on Army Diseases appears to tall}' ivilb the ie» 
of our ovn oxperlmeDts. 

(In orderto prove the inllaence of pnCrid emanations, oven at a distance, 
tbecbemical phenomena of [itc, be planged a thread into llie yolk of a roll 
egg, and then ■uspendcd It In ajar containin!; the yolk of anolber ^g, ■ 
underlhese circumstances decomposition took place with far greater rapid 
than nsnal.) 

We, Iherefbre, perceive that all this series of phenomena hold 
connection with that mysterious chemical process known nndor the 1 
catalysis. The tlicory of fennentatioQ Is at preaent so Imperftctl; 
and ort^nlc ehemintry has in this respect made. Bs yet, so little 
that It would hiLTdly be fnir to repronrh medicine with its deficiendea 
point. There exists a whole series of diaeasoa which evidently resalt 
the chemical actions which take place within the body. It is, 
chemistry alone which, in its fulun) proj^icsa, can teach os the phj'ilol 
1«WB which embrace this particular branch of medidiiB. 

CATALTSIS AND CONTACT ACTION. 

It is well known that a snper-aatnratcd solntlaii of crystallized snlphote 
soda, exposed <o the air, crystallizes suddenly when touched by a glass n 
bnt that it does not crystitlliiewhen this rod is heated to one hundred 
Centigrade. Ltewel attributes this action to Iheu/r adherent to the md; 
it then becomes an IntcrcstinK qneatioa, whether the air alone sofflcea fb 
prodnction of the rcsnlt, or some pocniiar qnality contained in the 
The latter supposition aeems the most probable, since It is not cansed b 
which has been filtered thrangh cotton contained in a tnbe, nor by air* 
bw passed throngh a properly arranged series of flasks, connected hy i 
Of glass. Air thus agitated, or heated by friction, may be brought in 
tact with the super-saturated aolDlion, nndcr the form of a continued 
without determining the crystallization, which comraencvs immediately 
the presence of normal air. Liewel attributes the modification produced " 
the air to the IHetlon produced in his mode of experiment, and a 
experiment uf his pDpil Him proves that it is so. 

The air thus rendered passire by Ltewel is called adi/naniic air. Him h 
oinervcd that the air is rendered completely adynamic when it escapes aAl 
compression In the form of a Jet th>m the receiver in which It was coMne 
AOer this compressioo it ™n bo directed with impanity into a solution 1 
sulphate of soda aatnrated by heat in a closed vessel. On the contrary, t 
Eolntion solidifies instantaneonsly if, by the same tnbe, and tnifaanl «l 
derangement of the apparatns, some hobbles of ordinary air are allowed : 
pasl into the solution. Hera, then, Is an anion purely 



!S the action of heat, a remarkable example uf the correlation oflbli 
which raises a crowd of questions, and which leads to the iwintry, if 
Identical composicion of the air should always have an identical action up 
a living being; if air rendered adynamic by a storm is not fOniii' 
ent ronditiona, in relation 10 orgai^Mid \i^n^, ftiaa lii Vnn- 10 
This bringa (o mind that Schwcder Biii4Bo*cti\ia.'»a Atovn.'diu. 1 
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ii not mucd hj sir flllerei! thmngh rotton; ana wo now wk, if the air, 
'iinleicd Bdjoamic by llic pniccBS or Ilim, will not posaeu tlill muro 
; =i-5it1iy ? 

It la an snpiRi«nt more in ftvor of this theory, now held by ihe adTocates 
itf i-iaiiiiaiicoiK ^neralion, Co know Ihat ll Is not by ^ennii of ioflisoria 
•■isjieuilf?! in [lip air ihal fbmnmlaion or palreftciion is carrioil on. These 
eiiHTitiii'uiH apjiear to as to toocb questiona of tbo greatost iuiportance in 
the- a''u>iii'i'N or obscrvaljon, as well as others Tclartng to the most Inlcicsling 
euiiairlrnitiuiis in cuBmot^ny. — SilHinaH't Joiirnat, Necember, 1860. 

OK THE ASSIMILATION OF ATMOSl'HEKIC NITROGEX BV PLANTS. 

It is well known that a conlrorcny hag liccn ^in^ on for tome time 
l>crw«cn MM. Bousaingaolt and Vill^. of France, rcepcrtla^; ttiG assimilatioa 
"f almu!>[iheric DJcrogen liy plants, — the results of Ihe expcrlmenli of Ibe 
)aiTeT cbcrDJBl indicating that plana ciM aBsiinilale nitrogen, and thase of (be 
f'-nncr that no jwrA aelion takaipbm. Al the but miwtln); of tho Aninican 
V->?'iclntlun, I'rufctsor Pu^h dialed tliat he. hail, under the aaspi<;eB of Mr. 
I .iivffl, tho well-known Engllah BKricultniiBl, and at an e^qtenie of aix tbon- 
inii dntlun, devoted three yconi to tho invcsiiiMtion of this question; and 
III i-ontliuion arrived at, wllhimc goitig into dutiul, was. that no asa'nalatum 
' -imttms uilfiiftH lata plart! a rssall eoint'liling with that arHrod At by 

KniNKinennlt- TliD experiinenn Iiiid been conducted with Ihe rlilurcereitli, 

..iiut, barley, onu, peon, bcanB, Imokwhcai. clover, and lulwccu. In re- 
mind 10 all hill Che IcKumlnoug plants, tln^ni wua no dunbl na lo the above 
rxult. With tlie hitler, the experiments wen) leM decided, In eons*- 
'{iti/ticeof ilicir not having given resnlla ao satisfactory as In the cue of 



filncs the determination of ilie value of Hmmnnia, Btnmoiiiacal sails, and 
iiitrus!>^uiui rompuands gencmUy, ai liiniliun. the ardHi'ial pioJiu'tlon 
Df ammuiiiu has been rc;;arded an a problem of the hlgliest inlcnat 10 
a;2Ti>-'allun!. Jtnt (o arrive at thin n»ult it ii necessary to obtain tlw 
nitro^n Blsewhere than In or^tauie iiilroicenoiu loatlen, which ma;, fttr 
9l pan, be employed directly aa mannres, and of wbich the lilDlled 
Mlllca and elevated price permit in any event only restricted and coMly 

dr is an inexhaaatible and (rntuitoas sonree of nitrogen, 
eraent prewnis so prcat an indiffereiiee in Its clicmical retic- 
le Iliat, notwithatandinK Ib^ numerous attempts whii'h have licun made, 
■ r> Ba»e not boretofbre succeeded in combininn It B'itli hyilrojfeti, so as 
■a ammonia artificially. This result, so lonK desireil, is ivportad lo 
p been olnained during the past year by two French chcmials, HiL 
_^nntriRc and dc Sourdeville, who empkiy as iholr aijenl in the process, 
• earthy base, baryta, convening it, by the lUd of atmospheric tUROHsn, 
into cyanide of barium, and produciag tlrom this last nniroonia by tbe aguncr 
of vapor of water. The folloivitig is a brief resumt! of tlie proi'osB employed : 
VJm hartw Is prepamd In llio first InsUmo! by subiwitoj «> «■ ititmsi h«al,ia. 
' 1, a mixture of curboiuUu ai Xiat^ta U^v^ i»mxail& .^MtfL 
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barjta.), cool-tar, uid snwdtist. Each molecnle of tho carboiuUe bdnf llii 
brought in contatt with the tclULliig ugcnl, carbon, exceiieat resoluai 
ohtttined, the dtcoro position of the carbonate being easy, and the producli 
bwfta abundant. (It was fh>iii ohscrving the odor of Bmmonia, which m 
U times (leTBloped tloring: tlielr experiments apon this methoii of prepaiil 
bwyta, that the luthorB were led to the distorery ia qnescionO When 
bB^la Ihos obt^nod Is calcined in the presence of chan.'oal u 
atr. It combiner ccadily with carbon and the nitrogen of ItiQ aii 
tton of cyanide of barium and carbonic oxide resaltB. TliiB piodiMt ( 
cyanide of harium is then received into an iron cylinder, throogh whJdiJ 
current of steam at a temperature of about fire hundred and sevenly-tai 
degrees Fahrenheit is passed, and under thcso circnnustances the cyanide* 
tuuium disengoim in Ihe form of ammonia all the uitrogen wbich it '■""'■J^ 
Trials made by tbe discoverers of this process, upou a tolerably large scalj 
arc reported to have been eroincntly suciicaBiU, leading tbcm to bope tb) 
not onlf the various cyanides employed In the arts, but 
nitric acid, may thus be economically produced. 



Previous to the year 1S37, our knowledfce of the sources of the mostlmpi 
tanC (agronomically coneldered) or Ibo organic coustitucnls of the food 
phints, nitrogen, was limited to the following substances: — 

Amnionta and its salts. 

The nilratiHi o( the alkalies. 

The cyanides of potassium and sodium. 

These substances have been proved, beyond all donbl, 10 be capablei 
famishing nitroiren in plants; but there are other bodies whose capability 1 
supplying this element to vegetables Is still a qwsitio vemla. These ~ 
are free nitrogen, — that gas wblch forms the most abundant constltueM < 
the atmosphere, — and the nitrogenous organic matter termed himat (l~ 
altered remains of plants), a substance which is present in every 

There are, I believe, but few Tegclabte physiologists who no 
plants are capable of assimilating uncomblned nitrogen; but many of I 
most celebralod Investigators of phyto-chemistiy, whilst admitting 
plants derive a large proportion of their nitrogen ihim the ammonia of 
atmosphere and Ihe soil, maintain that the greater proportion is nimished 
them by the soluble orgaaic matter of the soli. For my own 
salisfled my»ielf, by namerons carefnily conducted experiments, that oeU 
the fYee nitrogen of the atmosphere nor the combhand nitrogen of hi 
can be assimilated by plants. I have further satis fled myself that the 
ment of plants con only he supplied by substances of a purely lmnt_ 
nature, imder which deBignation I Indade a considerable number of 
stances — snch as ammonia and urea — which ore commonly, tl 
believe Incorrectly, considered as pertaining to iho organic kingdom. 
of tbe results of my researches In this domain of sdonce havebeeupul 
in varioos journals since 1857. These researches prove that the 
the nitrogen of plants are not limilod to the substances above on 
but thai, in uddition lo those, nnia and the cynnurates of potash 
com/JOundB exceedingly rich 1nn\Wo(;6TV,ttTBMi¥a.\iVio(-3\t'i4'«i'it\V«*el«i 
togrowiog faaaU, Binca thepQWlcmloimt ttKsiie-R.-sa^™™^*^^'*'^^*.'^^ 
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mvupiud myuAt In InTcetlijittinc still runhor Ibo inlcrDatinit saVJoCt. wid I 
■mtc now to aDDOuncc the uildilfoii of two tubsluirei to ths liat of llio6a 
(■pkble of raml«bine nitrogen to plants, uainoly, nitrate oT polnali und l^m>- 
rj»oi<lv oC potumiain. Tlie cxpurimcnu by which I Bacceinleil in prnvlnjc 
0M avail^lliiy oT tbera bodic*, M food for planu, wiue conducted la tlie 
MhvwlnK manner: — 

A nnmher of peiu were svlectud, totne of wbivh were dried, submitted to 
■Balysla, iind found to contain 4.305 per centum uf niln}Ki;ii. OUibtb wera 
fown Dtkdcr tlie followinij clrcumNlanuca : Ave conlioiiwiuo rcueli, rcspoc- 
Hicly labcElcd Noa. I, 2. 3. 4, Hnil 5, wero ponlj filled wiib brick-dml, and in 
-u'b were town cigbt petw. Ttiosc wera mnuured wilb a mixture composeil 
.'i'thefollowlnRiiigredhinta; The double sllkate of poioab BndsodB.cblorido 
i>r ''rnliam (common salt}, carboDBlB of lime (cbalk). hydmted sulpbute of 
lliiiD (i:v|i^uin), fycubly precipitated pbospbitet of lime and mnxntvla, and 
r.iliiih.l iKinci. In addition to Ibis compound, wbicb, It will tw perceived, 
ntif- .ill^'Li'llicr dcBtitute of nitrogen, Noa. 1 and S wera aupplied wilh rem>- 
riuTiiilv <jf jiotaasinm, and Nob. 3 and i wltb nitrate of potasb. Both of 
DiuHj sulMlaucc» are wotl known n« nilroeenoua compounita. No. S was kft 
wilbttut auy nilroi^inonii sulislancc. llio vcssclii were placed aiidi'c Klais 
f liaihM, and inpplled wlib Kufllcient light, and with air fhied Ctom ibe slightest 
iiitca of ammonia or of nitrtc acid. 

TIm acedi were sown on Ibe 28tb of March, IBiiO, and, wiib three excsp- 
tfams, EenDlDBled and developed into plants. DuUy, duting Ibu gniwib of 
ere supplied with carbonic acid, both in the gaseous slate and 



On the 24lh of l[ay, Ibe following results were observable. With one 
exception, the planu in Kos. I and 2 had aitiilncd la a fair sixe, aad looitod 
hcalthyj and, wilh two exceptions, tbe same may be said of the plants la 
Ihw- 3 and 4; all the plants were in flower. In No. S the rcenit was difbr- 
•u; the seeds had germinated, and ihu plants grew favotubly for a short 
ttnw, but, al the period above mentioned, presented amall, sickly, and <te- 
MJIOiE haulms, and no appearance of Bowurv. 

On tbe I2tb of Jail/ tbe plants to which the niCroeenous substances wera 
npplled bad perl^ctiy matured ittclr seeds, wbilai those Kn>wn with the 
non-nllroi^nona manures h;kd withered away, after attaining a slnnled slat- 
OK, Mid without having made any allcinpt at maturation. I may liera 
rannirk that the peas grown nndei' ilio circumslancea thus described weie 
nM what would be conslderad good by a market gardener, and there was 
but • poor return far the seed. My object, however, was not to grow a good 
Ivenmlnous crop, but merely to endeavor lo extend our knowledge of the 
naiurv uf tlie food of plants. 

Some of the plants — straw and seed — grown in Nos. 1 and 2, were ana- 
lyied, and were found to yield nn amount of nitrogen, which, coinparvd to 
that Mmlained in the original seed, was as ihlrty-elgiit to one. The nitrogen 
In the plants grown in Nos. 3 and 4 was foQiid to be greater in ijuantity, In 
the proportion or Uiiriy-fbur to one, than that contained in the original 
seed, This Increaao, which could only have been derived from the nltrvgen 
In the yellow pnusiaie of potash and nllmie of potash, proves that these 
(utslanm ihould lie added to the list of maleriala capable of being used as 
a nlctocBnons food by plants. 

I iDlcndcd to try some Dxperimenls This year Willi reference lo sulpho- 

"'""'' ' I and nric acid, as sourcee ot tAtn 
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s BnlUcicnt nnmt)er or Inrfra glnas phades. and tliB pcd 
veaicia altai^hed Co them, wliirh I employ in Iliwie experii 
10 abandon my intenlion so to do ftir ihe present. E 
Ida or poCaBElum, like the ferrocrnnlde of tho aame base, is inn 
In nitrogen, and very solable. Uric nc[d containa a larger proporthMl 
' It is very sparingly Rolnbla. I have no doabt tliat both snM 
cei wilt bo found capable of mltilsterin^r lo the wanta of ve^table life. I 
bIbo probable that fbrrocyanide of pocaeaium is capable, like i(a kjodrall 
ce. the yellow prastiiato, of rendering np its nitrogGa on the demuW 
the plant. — Chemcal Neics. 

OS THE FORMATION OF CARBONATE OF LIME AND HAGKE8I 



Mr. T. 8. Hiiti 
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ic Canadian Oeological Survey, stntcs as the rasi^ 
rches, that " if we mingle in equivalent proponiona the d 
rldea of calcium and magnesium In conconcrated solution, and then, haT 
pTwipitaled the Imsea by a elight excess of rarbonate of soda in the a 
expose the mlxtnre for a few hours In a closed flask to a temperature oTS 
—312= F., the paaty mass la entirely tmnsformed into a beuuiifal grani 
powder, made itp of spherical, translucent, rryslalDno grains, which 
sparingly soluble in cold, dilntc, acetic acid, and are a double 
lime and magnealo. In my previous and published trials, 
aO(P — 400' F., Ihe product was much less beautiful, end was mlngl«d i 
carbonate of maitnesia. It now remains lo l)e seen whether the rati 
nation may not be slowly cfTepIorl at a temperature much below 300" F,, : 
experiments upon this point ar« lu progreas." 



ON THE PRODDCTIOS OF OZOJTE BY UEAN8 OF A 

HADE INCASUEHCENT BY AN ELECIEIC CUEREHT.— BY" K. 
ROUX. 

If fi. platinum wire, not loo large, bo made incandescent by an olecl 
current in snch a manner that the ascending Sow of hot air ivhich hai s 
loanded the wire comes In <Ilrcct contact with the noatrils, an odor of oa 
is perceived. The experiment may be made in the rollowing manner: 
vety fine platinum wire Is token, formed In any shape, and supported In 
almost horixontal position in any suitable manner. A i^ass funnel te phi 
over this, so that the air has snfHdent access to Ihe wire, on which Isa^M 
aglwi chimney ofa suitable length; the oljcct of which la to cool thegf 
heated by the wl^^. The wire is then made Incandescent by meioluarra 
or flfteen Bnnsen's cells. The pis issuing fVom the chimney Is round to% 
the odor of ozone; iodized starch-papers are altered in a fawmlQateaVM 
placed over the chimney. In this case, the air passing over the Incandia^ 
wire Dndcr^ues a peculiar modification hy which it acquires the properlfii 
owme; bnt whether thia is ^fTocted by (he electricity acting as a sourceofBi 
or fiy Its own proper action, mu^t be reserved for further 
Complei Raidas, IS 10. 

HF^F^ARCHIW BV M. HONZEAU ON OXVGEN IN THE NASCENT STA 
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properties. A simple Apparatus for the purpose consists of a tnbnlatcd finsk, 
to the narrower neck of whicti is adapted a tube to convey the ^ns Into ajar 
■tttkUn^ over water. The sulphuric acid being first poured into tlie flaslv, 
tie peroxide of barium is added to it in small fragments, and the neclc quickly 
dosed with a cork. The disengagement of gas soon begins, and is mora 
rapid as the acid mixture becomes more strongly heated. It is, therefore, 
sometimes necessary to accelerate the action by immersing the flask in a 
wttter-bath; at other times, on the contrary, to moderate it by the use of 
cold water. 

Nascent oxygen is a colorless gas, having a powerful odor; it must be 
respired with caution, for if introduced into the system in large quantity it 
gives rise to nausea, which may be followed by vomiting. Its odor also, 
which at first is by no means unpleasant, becomes insupportable after smell- 
ing It frequently : its taste resembles that of the lobster. 

When heated to 75° C. (168° F.), or exposed to the sun's rays, it loses all 
its active properties. In presence of water, and at ordinary temperatures, it 
oxidizes most of the metals, even silver, peroxidizes metallic protoxides, 
and immediately transforms arsenious into arsenic acid, etc. The alkalies 
(potash, soda, lime, baryta), and the stronger acids (sulphuric, phosphoric, 
nitric), act powerAilly on it. 

Ammonia in contact with nascent oxygen undergoes a tnie combustion, 
the product of which is a nitrous compound : on plunging a glass rod dipped 
In ammonia into ajar of the odoriferous oxygen, the vessel is immediately 
filled with white fumes of nitrate of ammonia. 

Pbosphuretted hydrogen of the non-spontaneously inflammable variety, 
which is not acted upon at 20° C. (58^ F.) by ordinary oxygen, burns with 
emission of light in the odoriferous gas. 

Lastly, hydrochloric acid, dissolved in water, is completely decomposed by 
nascent oxygen; the hydrogen is burned, and the liberated chlorine dissolves 
gold-leaf immersed in the modified acid. 

Nascent oxygen is, therefore, a chlorinizing agent, in the same manner as 
ehlorine is an oxidizing agent: it is, in fact, to this remarkable power of 
combustion in nascent oxygen that the metallic peroxides owe their faculty 
of eliminating chlorine under the influence of hydrochloric acid. 

The odoriferous gas acts still more rapidly on iodide of potassium, liberat- 
ing the iodine; it decolorizes spontaneously the tinctures of litmus, cochineal, 
campeachy wood, sulphate of indigo, etc., exhibiting a bleaching power 
equal to that of chlorine itself. Porous bodies absorb nascent oxygen, and 
modify it in a remarkable manner; for when the gas is slowly passed through 
a glass tube filled with asbestos, platinum-black, lint, carded cotton, shreds 
of flannel, etc., its odor and oxidizing properties are completely destroyed. 

The following table gives a summary of the differences between oi*dinary 
and nascent oxygen: — 

Properties qf ordinary oxygen in the Properties qf nascent oxygen in the 
ftee state^ and at the temperature free state^ and at the temperature qf 
qf 15° C. (60=> F.) 15<^ C. (60° F.) 

Colorless gas, inodorous and tasteless. Color]e88 gas, having a very powerful 

odor, and the taste of lobsters. 

Has no aetion on blue litmnii. Rapidly dccolori.^cs blue Utmas. 

nocfi Bot oxidize t>il rer. Oxid\z«B t^VVx w . 

23 
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FcroxMo or bniHiim is not this onlj body whlcti la capable of yielding acdie 
oxfmn. Ox,rf;en in the comllined slate pnsacsses, indited, lh« InlensiBol 
power which distlnguishoa five gxygen in the nnsocnt Etalo, and which It 
to exhibit when completely isolated, becaose the lomporaturp at wliirh 
it la lUaiilly evolved IVom Ita conihinnttDns la equal or superior lo that al 
irUch active axygca passes tntQ tho ocdiniuy gtule. 

WATEK-GLASS. 

The followlni; is an abstract of a recent report of a 
by the French Govemmcuc to uxamino the several processes devised by 
KBUniaiin, of Ullo, for the employmeiit of soluble alkaline silicates fbr htui 
;, pitlnCinf;, etc. 

Tht«rs qf Hi/draulic CWnenb. — The ailicious eolation, flilicate of potash < 
BiUcate of Bodn, forms tho basis of all tho new procosees. Since 1B4I 
s upon the orl^n and nature of the ciBoreEcences upon walls h*1 
fumlahod Ur. Euhlmann with the opportunity of ascertaining tliBptwnifevi 
potash and soda in most of the lltnustones of the vaiions geoloKical ^MKh 
tn lai^r proportion in hydraulic llmestoncB than In (kt linicstonci (a dttn 
gnu»e). What would bo their Inflnenca upon the hydranlic propertteB of tl 
lime? Hr. Kaiilinann ihouirhl that, under the influence of potash or flo4 
sUlciODH limeBiones might give origin, when calcined, to double coinpoBBJ 
of lime, silica, or alumina, and an alkali aaalogons lo thoae which would 1 
obtained by the calcination of some kinds of hydrutcd minerals, and Oi 
these compoands, when alU'rwords brought into contact with water, wottl 
undergo an nctlon analogoas to that which causes the consolldadoa of plfl 
tor, vl»., hydration, and at last perfect hardness. , 

The principal efTect of the pocasb and soda woald consist in transfeRtaf 
certain qnantity of silica to the lime, and In giving origin to silicalu, WkH 
absorb woter with avidity {so as to leave only that portion of water mes 
»ary to their hydrated nature), and become solidified. Xumemns SsfCa 1H| 
oat this theory. Qnickilme, when len in contact with n solution of allKA 
of potash, is Immeiliately transformed into hydraulic lime. Quicklime sg 
an alkaline silicilc, very finely pulveriieil, i\i\Ol to™w\ " " 
cA-i-cn of siUcaiu to one hundred oC Viioc, VfecwVio 



A mortdr of flit lime rapcnteillj wetted with a BolnHon of 
Ik I ran b formed into hj-ariiullc morlHr. Loslly, with llioulnaii.y 
! more or less Bnerj»(^tk' liydrauMe cements tan Ire jjroiliLccd 
il[ l)B I'DQiid very usel'ul in eonuCcice where only fnt Unmglonca 

-FroniDbBervingIhe (puat afflnityof limofor ailicuwhen b« 
I Etale l>om its compound willi potash, Mr. KQhlmnnn was led 
ion of the si1icat09 of potuah and eoda apon the calcBreoos 
Jii, — upon chiilii in paiticalar. He observed that by placing some cbolk 
Ritacc with a lolntion at gUicate of potash Id the cold, a portion of the 
a ttnnsronnud Into Bilico-mrhonaie of lime, whilst n coircsponiilnK 
if potash is di^plai^; that the vhalk hardens |;nidaally fn the atr 
]illrea a greater hardncas than that of the La-si hydrnulic cements; If 
"c fa made into a peHto with the silicate, It will adhere strong; to 
;o the BurfiiH) of wbich It Is applied. Thus a ecmeni was discovered, 
capable of hcEng employed in rcslorltij; public monnmi^ntB and in the mnnu- 
(hc'ture of curnicc-n'orh. Pushing his e^tperlments further, he ascertained 
that ebalk, when planpid into a solntlon of elllcate o( potash, was capable 
of abaorbing a considerablo qnantity of silica; bj exposing it altemntcly and 
repeatedly to the action of the slllcious solution and to that of the air, he 
found that this alone Bcqairod in lime ]i great hardness on the snrraco, and 
that the hardening, which was at first superficial, penetrated gradually to tbe 

This siHdficntion of the stone (this is Iho name given by Mr. Kuhlmnnn 
to this transform ntion) In due to tbe deoomposltion of the silicate of poiasli 
by the carbonate of lime on the one hand, and by the carbonic add of Ike 
air on the other. A Eolntion of silicate of potash when lett to the air gives 
origin, in flict, after some time, to a gclatlnons and contractllile deposit of 
silica and to a stratum of carbonate of potash. In conne of timo the deposit 
of silica acquires suffldent hardness to scratch glass. Two balls of ehulk of 
the same diameter andof iho saine nature were silidfied nader the same con- 
ditions; the one was exposed to the tree action of the air, and ocqnirodmore 
liardness than Iho sentnd, which wa^ Itcpt under a bell-^losa In un atmos- 
plicru deprived of carbonic add. In silictfieation, Ihcrofore, as long as the 
stone Is porous enough to continue absorblnjc silicate of potash, a sort of 
hydratcd sill co-carbon ate of lime is formed, which hardens by gradually 
losing its water of hydmlatlon, besides a contradible layer of silica which 
adds to the hardness of the stona, Tlie carbonate of potash prodocea on 
the Burflice an almost imperceptible exudation, which diminishes gradually 
and nt last disappears entirely, without having In the least altered the sor- 
fnce of the stone; by means of hydro-flnoailidc acid Mr. Kflhlmann has 
auceocdcd in getting rid of the inconvenience which might result l^m this, 
and even In adding to the hardness of the stone. Calcareous stones thus 
prepared acquire a compact grain, and a lustrous appcarBneo, and bocomo 
capable of receiving n fine polish. The hardening Is singularly assisted by 
Lent; and calcareous porons stones, on being plunged Into a btgh-prestum 
boiler containing a bath of ailicole of potash, prcsonlcd, as soon as ihey 
wore wlilidrawn from this Immersion, all the diarader of compact sill- 
douB llmestoues, without the least Intervention of the curbonle acid of 
the ah-. 
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Blllcftte or potash wai gufllcieni la elFoct a enperficlnl wnsolid&tlon of the 
Bloncs, rnryinj! with their poronily. 

Upon sulp'iatc of iliue or plaaler or PHris the action or elltcale or potmb H 
esaontinily (lie same; but il ie more mpid, anii has tJie dlBadvantuKu "f g'^Fn; 
liM to llie formiition of Bulpbere of potush, whicli, on ciyBtallixInKi 'Otae' 
grugtilea tlio aurfaces. CoRMquenlly, tlie altlclous solailun ou((hl to lie mure 
diluted, so U9 to render tlie action Blower; the roiD^olidatlon, howeror. miut 
i BUfflclent to avoid tlie effbcta of the cryatalllzatioii of sulphutfl et- 

Mode qf AppUeiilioa.^ In what way does Mr. Kfiblmann apply the 
of potash upon monuments and buildlni^ in ^iieral ? He tukes EJllennt i 
potash prepared in hiH works, and poaeeBsin{! Ihe compoRition of solnll 
Rlaat, BiiU (IL'Bolrei It in twice its own weight of water. This solution It' 
l>e hod tn coraiuonn, and marks StP of Beuumif'a areometer. AH ttiil' 
required is to dilute Ibis with twice its volume of water, tn order to 
the degree of concentration most convenient for the proceEB of ' 
In recent bulldliifcs it may be applied at once; older constructions reqnfm^ 
bo clcflnnert hy WHsliina with a hard- brash, or by means of a solattoo ' 
caustic potash, and most It^ncntly by Einurl scraping. S^rge surfaMM • 
sprinkled with tho slllcious solution by means of pumps or Iqi^ 'rriin 
with divided jets. The latter have been employed in Genneny HlnGQ- m 
Core muBt lie taken to collect the excess of liquid by means of pittAiWi 
glnied earthenware placed at the fbot of the wall«. For sculptures M 
certain portions of bullditifts, soft brushes are employed, and witli pe 
adralitHiiB, also the paintln^r-bmBb. Experience bos shown that tllE< 
applications of silleate, on three consecutive days, sufflce to harden xton 
The quanllty of solution which Is absorbed varies with tho nalnl« oT B 
alone and Its porosity; the coat of silicate does nut exceed seven E3^five H 
times (flfteon eenb:) per square mfetre for the most porous stones. 

IDl/eiag of Stones. — Mr. Kiihlmann, obscrvin); that the silitJIieatlon < 
bulldinita and Bculpturea (rave rise to various colorations, which rendere 
fi>r instanra, the joints more marked, was led to seek a remedy tbr thei 
coloraliouB. By means of a double silicate of manganeBo and polaoh 1 
obtained a dark solution, which could be applied to very white llmesloi 
By suspending some aniflclul BulpUatc of baryta In tho slHcioua solution, 
was able to introduce a little of this Bulphute Into the porous 
with the silica, In snch a manner as to whiten surfaces of too da>^ 
He proved experimentally that porous limestones, when tioiled In solnttoi 
of metallic sulphates (the oxides of which are Insoluble in water), give it 
to the flxalion, to a certain depth, of these oxides in intimate comblaBtk 
Willi the eiilphule Of lime. With sulphate of iron he obtained n raal-cokH' i 
more or less intensity; with sulphate of copper, a ma;n>llicent green tin 
with sulphate of manfrancse, blown tints; with a mixtare of sulphate of In 
and BulphalQ of copper, a chocolate tint, etc. Ee oliscned. at the aanl 
time, tluiC the double Eulphaies thus formed penetrated into the stona«, u 
likewise increased their hardncsB. 
SaidoM Pninlms- — There was but one step from siiicification to elUdoi 
painting. PDcbs, Professor of Mlneralofiy at the University of Munich, In 
iilreudy> in 1847, i^lven the Iknious German painter, Enultiach, all the ad<4 
ncccdsary lo enable him, hy means of a eprlnlilini; with silicate of aoSa,l 
fl.v ihB /H'sro-piiln lings which were iten enei^MPi \ii 'i\it m™ wtiw-nys. l 
icrllii. ilr. Kiililmiinn wcut fiirllior. and avv^'""^ ^\^= coVna &\««*i 
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mratttott brash. He had olisorved ibiU the Action exernd bf earbonittc of 
liijjt' Qpon tbc eillcBiGi of pntash Bud miU, vli., ilio diiplimtnEnl or slliva, 
wH likewise exencil l>y llie carbonntra or borfia. Hlrontla, itin^iExlii, Iron, 
l<nJ, Klc, Biid «>en by olliur sultB. such as i^liroinnlo of Icml, most of Uie 
uiDUiJlii cnrbonMT*, Bii<I even the oililcs gf lead and oxide ol' nine. 

Uf endpBvaiwl at first loreplaro, la ihe applirnllon or mineral colors apon 
■inne, lliu fixed uid EKsenlial oils neaally employed by eolucions of alllcute 
vf |H)(a»t>. With whlte-leud. the Tannntion or Rllicatn of lend was loo miild 
lo permit the applirolion of thi« color by moaim of the painlinK-bmsh, 
Uxl<li» of xinc ^ire aatlEfactory resuiU. The ■rlincinl atilplmte of baryln, 
■ hlcli luut already found employment in wbttonlng atones of too durk a 
color, was niriin usefully employed; and, by miilni; It In Int^e proporiion 
wlih Ihc oxide of zinc, Ur. KUhlmnnn oblalned a white color of i^rcater 
i)[||llaiii-y and truneparency. Il appearvd, at first, Ihat snlphate of Iwryla 
I I'uld not be employed by iwelf; bat it was fonnd that by applyliiK It 
!< i-catcdly, by muiuof jclae or starcb-paiie, or by means of amlxiura of 
'liireh-pasta and silldons aolutton, It covered na well as white of lead and 
«"f-wliitc in palnlinKwiih sire or pasle colorB. This obscrvallon was of Ilie 
Lij-bcst importance; a new while color was found which could be employed 
In lb* place of Ihofc hirherto in use. 

iVnr imu Color (Bn« »ii«-Ac), — Yoar commission has been Tiridly 
inipnsseil with ihc resnlta already obtained by Ihe employment or aniHcial 
Mlpbate of baryta In tbe dccomlion of several buildings M Lille. Tbe brll- 
Ualicy and wbilenoss of the flnent wlllle-lead Is biil dim when compared 
wlih painlinK in sulplmta of barj'ta. This color pussesseij iho advaDine« of 
tvnatning nnallercd nndi-r Iha Infloence of craanalions of sulphunttKid 
ll}rilro|pm ; It enablea us to execute dim or luslroua while paintings at • 
MVlHK of nliout two-tbinls. I» nse must likewise appear of immense 
(errieo viewed flrom a sanitary point of view. It pel* rid, on the one band, 
of tbe danticn allendini; tbe manufactnro and appllcHiion of white-load and 
ii\ldeof Klncion the other, of llie odor of Ihe essential oils. Hr. Kliblmann 
^1 It not shrunk fVom establleblng the manufaeiareof this buryta-whlie upoa 
I lartfl! scale. In his works at Loos, tlie native salphale of baryta or heavy 

I'iir II iransfomieil Into chloHile of barium, which, when treated In Its turn 
■■.lib sulphuric acid, at Iha works of St. Andrg, is attain converted Into 

iilpliDt« of baryta, which Is thus obtained in a slate of extreme division 

Mr. Kilhlmann. passing from whites lo the various colored mineral sub- 
-tiincea, has obMrved that, under IbO infloence of silicate of potash or soda, 
iliiT samD reactions are produced; that colors wbii-b are alteruble by the 
alkalies cannot bo employDd, bnt that the ochnia may be used, as well M 
blue and eveen ultramarine, oxide of chromium, ilnc-yeltow, sulphide of cad- 
mium, re.i-l«id, calcined lamp-black, oxide of manRancse. etc.: thai the 
riilors which dry slowly may be rendered Ht for painting by mixing tbem 
»lib colors which dry more readily, or by the aildltion of white colors which 
ilry rapidly, He (bund, moreover, thai colors which were ground with a 
runcenlrated solnlloii of an alkaline sillcaio may be applied more readily 
tiium sillcined stones Iban upon those which have not been silicined; thai 
. II ihl« latter case it Is always useful to Imprej^nnto the surfaces, some llltia 
iriic before apiilyiiig the colors, with a weak solution of silicate; tbut, In 
;<'tlntiOK atmrtmenta. tbe ordinary process of pnlnlini; in distemper will be 
lomt^gggmt; and then, to Os the co1or!i, two coata ot t^VeauaoI. wnfc 
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or 8oda, niarkinfj^ 6° to 10^ of the areometer of Beanm^, are to be aiiplted If 

means of Iarg;e and soft brushes, at an interval of several hoars. ', 

Upon Wood. — Upon wood, the application of silicioos iMunting presenfiei 
some difHculties. Woods impregnated with resin do not receive the color 
uniformly. Wetting with the water of the solution tends to cause the wood to 
crack. Ash and yoke-elm, however, answer very well with a few precantknu. 
Mr. Kiihlmann has been able to submit to your commission some rather okl 
paintings upon wood, which had resisted numerous washings, and the 
intense heat of a tire, close to which they were placed. 

Upon Glass. — Your commission has examined with the greatest interest 
paiTitings which have been executed upon glass. Artificial solphatc of 
baryta, applied to glass by means of silicate of potash, imparts to it a milk- 
white color of great beauty; in a few days the silica is found intimately 
combined with it, and the color resists washing with warm water. By the 
action of a strong heat, this silicious varnish is transformed into a fine white 
enamel. Blue ultramarine, oxide of chromium, and pulverized colored 
enamels, may be applied. Silicious painting upon glass is destined to find 
advantageous employment in the construction of church windows; whilst 
silicious painting upon stone will serve for mural decorations. 

Following the same order of ideas, Mr. Kiihlmann has extended his 
researches to printing upon paper and upon stuffs, to the employment of 
silicate of soda in scene-painting and in dressing stuffs. 

Upon Paper. — By grinding the finely-divided charcoal which is employed 
in the manufacture of Indian ink with the silicate, a writing ink is obtained, 
which is almost unassailable by any chemical atreiit. 

Upon StiiJ's. — In calico-printing, silicate of potash replaces albumen, 
which is now employed for fixing colors. The silicious solution is mixed 
with the colors at the moment of priming; in a few days the design acquires 
such a consistency that the colors resist washing and soap, provided they are 
not alterable by alkalies. 

Printing and Dressing Sinjfs. — From a series of experiments undertaken 
with the view of showing that in dyeing it is not correct to assume that 
nitrogenous substances possess a gixiater apiitude for receiving colors than 
non-nitrogenous substances, and that dyeing rests essentially upon achemi;-al 
combination with the textile material, either in the natural state or variously 
combined or modified, Mr. Kiihlmann was induced to replace the albumen 
used in printing stuff's, either by a compound of gelatine and tannin, or by 
starch-paste fixed upon the cloth by means of lime or baryta-water, or also 
by the soluble silicates. In printing upon paper, he has succeeded in replac- 
ing the varnish with which it is usual to cover the colors which have been 
fixed by means of gelatine, by a layer of tannin, and even the gelatine itself 
by starch fixed by means of lime or baiyta. 

ON THE EXAMINATION OF CERTAIN MINERAL SUBSTANCES FOUND 

IN TREES. 

At a recent meeting of the Boston Society of Natural History, Dr. A. A. 
Hayes made a report of an examination of a curious mineral substance found 
by Dr. C. F. Winslow in the structure of certain trees of the Sandwich 
Islands. 

The substance occurs in the form of YioWcw a»^ «.o\tvft\.VKvft^sQ\vd cyUuders, 
i^ui ouc i'ounh of an inch in diameter-, sma\\\atcT«\\ioVt^«cc^iw3cwiQiv«i\i^ 
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iMD and through tbo cylinders; the color is externally brown, and yellowish- 
gny when freshly IViurtarcd. The hardness is greater than calc spar or 
Mofnite, and nearly that of lluor spar. Specific ^;ravity, 2.414; and the 
general appearance that of the imitative fonns of brown iron ore. 

Boiling distilled water dissolves an organic salt of lime, and the solntion 
has a stronir earthy odor. Carbonate of soda solution takes up creuic and 
bnmic acids. There are no other adds or bases present. One hundred parts 
eonsistof 

Organic adds and moisture, 14.46 

Carbonate of lirae, 72.82 

Magnesia a» a baM, 7.82 

BS-pho6phate of magnesia, 2.20 

96.80 

A little silica and a mere trace of carbonate of iron were detected. Tlie 
eoniposition of this sulMtance indicates that crcnutcs of lime and magnesia, 
and some ammonia phosphate of magnesia, were absorl>cd fVom the soil, and 
in the subsequent decomposition the carl)onatc of lime formed was rendered 
more compact and hard by the portion of crcnatc which is undcc*omposed 
acting as a cement; the humus and huinic acids arc the usual attendants of 
this decomposition. The mineral substance in such cases has hitherto been 
foand occupying the space near the concentric rings of a tree, and not the 
medullary canal, as hi this instance. 

CONSOUDATED CUNl'OWDEB. 

Up to the present time the received opinion among the several anthoritfes 
on ^nnery has been that gunpowder must be presented to the action of the 
firing material in a granulated condition, in order to make it explode readily. 
Great care has always bcHsn taken to profKjrtion the size of the gniins to the 
wants of eadi^gun, it lieing 8up])osed that the powder would bum more or 
less rapidly in accordance with the size of the grains. Captain Brown, K. A., 
of Woolwich, England, has, however, recently introduced with 8uccc.*»s a 
powder consolidated into somewhat porous cakes, but compressed into a 
apace one-foorth less than it occupied as ordinary powder. The process by 
which consolidation is effected is not made public; but, as the compressed 
powder ex])lo<les at a slightly lower tcmiKii-aturc than ordinary gunpowder, 
wo conclude that some solution of an explosive compound, similar to gun- 
cotton, is employed. We are assured that the cylinders which have been 
given us for the purpose of experimenting on arc composed of government 
powder; and undoubtedly their appearance is exactly like that which might 
Ikj exjHJcted fh)m this well-known mntcriul, supposing it to be compressed 
and united by some adhesive substance. They are of the Enfield bore, 
containing two and one half drams of powder, capable of resisting any 
onlinary force, and not breaking to pieces without being submitted to some 
strong cutting or crushing instrument. Hence they may safely be carried 
loosely in a cartouch box divided into compartments, and they may each 
readily l)e united to a ball by means of any gummy matter, with or without 
paper or a patch. We have tried these cyUudei*s, and find them to explode 
just as sharply as ordinary powder, and apparently with the same power 
and with as Utile n*s/duuni. On placing X\w\u ou t\xv \\oxv,^\^2MX^ v^h^^c^^ 
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coke lire, eldo by side with ordinary riflo-powder, fhoy explode a few seconjt I 
belhro ibD Inller, Bhowlnii; tLat a lower lempenititro Is sufDcfcnl Ibr Ihe pat- I 
bat the iliflercnco i« fo glijrlit aa to lead lo no pmollcal result. Tta 1 
com|)rcssod (^Uure^ [h [iot easily alTuitnl hy damp, anil ma; be fired imi 
dluWIy after hovinK l"«n rnpiJly pusaod thronicL water. 

We are Inlbnued Hint the proreas to whiob the povrder U sabmlttu) la 
TCry inexpenBfre, antl, aa Boon as armngemcnlB nre made fbr IM prepamtioi 
and Bale, It will bo bronifht into tho markei at a prke very little nbove 
of ordinary ^npowder. ir bo, it Kill be a fjeM boon to Iha liflc 
Whether he londa bis piom at the muzzle or tliu breeirh. In the former a 
the soKd cylinder will be rammoll down entice, with rory little adhi»ion tf 
the Krains to tho sides or the barrel, and eonseqnent injnry to Its explosjvll 
power. It ia, however, in tho breech-loader that Iho advantuj^ will lie rhicfljr T 
felt, u, In all utaua whore the curtrld^e enu be readily intrudueed, this ct 
{ircBBcd powder may be tued without any covering whatevor. Thus tho 
■kin and Kosaamcr eartrJd)(OB, na well aa the paper envelops now adopted, 
will be entirely anperwxled, and misa-flrcB with brwcb-loadcrs will be still 
more rant than with the muiale-loader. We hear that Hr. Whitworth, after 
B Bevoro trial or tbo marita of the Inrciitlon, has taken ont a Hcohbc to 
It; and, aa tnv an our exporinicnta have gone, we are led lo antieipalc 
It will lie or the greatest ane to Ida Hflea, aa well aa to hia large Kiins. Indeed, 
nnleai some diaadvantuge atienda its employment which we have not dis- 
corercd, we expect It will almost entirely supersede the ordioarj powder. -^ 
Tlie Field- Sporlins Journal, Loadon. 

EUGAB A EEMEDY KOK DBUNKENItESS. 

Dr. Leeceur, of Caen, save lh.it he has Tonnd in white auitar as efflcadonl 
a remedy for drunhennciis aa ninmonla. No rationale has as yet licel 
addneed for the action of so simple a Kubstnncc as snpir, except that f 
Bcrvea to hring on a dilTeront ftnnenlallon tlinn the existing one in tin 
Btomacb, and to ncutmllzc, hy Ihu formation of new compounds, the actlol 
of the llqnora. 



DlSTRlumON t 



' IODINE. 



Chalin, the well-known French chemist, tnslats that there is iodine in tbd 
atmoBphero. Ho has found it in tho rain-water Of Florence, Pisa, am 
Luecn, as well aa at Paris. Further, ho adds that he has Ibund it In fivi 
aamplea of diatllled water, and three specimena of potassium ttom the bea 
laboratories, and be believes that it may be found in ail potosalnms am 
most rutn-waters. M. Chatln cannot ancceed In Isolating the iodine, but b 
flsel* none the less certain of its presence. 

ON THE ATOUIC WEIGHT OF THE SIHPLE SUBSTANCES. 

In ft paper vecenlly submitted to the Royal Academy of Belgium, bj 
ProffesBor Stasa, on tho atomic or molecnlnr weight of tbo Bimplo aubstance^^ 
a position ia taken In regard to the subject greatly at variance vrith the Ties 
Benerolly entertained hy chemists. The nnthor etalea that Berscllaa, afle 
devoting a ffreat port of hIa life to endeavoring to determine chcnilcnl p 
portions, or cqnivnlent?, concluded from hlft tcscatth™ ^hftV t\ve™ itoB' i 
e.vfef any eiiliplo rehiljon ljclwu-;n lliQwc\K\it oi ftio aijo-ov* o* ^aoQw*, 
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retained that opinion to the end of his days. In 1815, however, Dr. William 
Front, in a memoir on the specific weight of gases, originated tlie romarlsable 
idea that the atomic weight of bodies, well determined at that time, might 
be represented by multiples of the weight of hj'^drogen gas. This hypothe- 
sis was generally received in England, but not on the Continent, and was 
shown to be inexact by Turner in 1833. In 1839 and 1810, however, its Cor- 
rectness with respect to carbon was shown by Dumas and Stass; and also, 
in 1833, with respect to the elements of water, by Erdmann and Marchand; 
while other chemists arrived at a totally different conclusion. Since then, 
M. Stass has given the leisure of years to the study of this subject, under- 
talking his researches in full confidence in the correctness of Front's hypothe- 
sis. Now, however, he states that he has arrived at the complete conviction 
that this hypothesis, and all the conclusions* derived from it by Dumas and 
others, are contradicted by experiment, and that there does not exist any 
common divisor among the weights of simple bodies which unite to form 
definite combinations. 



GEOLOGY. 



THE DESKRT 



I 
I 



Tbe Deeen of Sabaro. has been represented as a low, flat plain, scarcely 
lising tibo«c tbe level of the ocean; a vast sen of santi, upon which, bcaIdH 
B ttvi craggj lines of rock thnt pn^cct into it here and Ihere, thure tm no 
other elevations but those Ghirting monnils and ralnmas of gand Uiat, Uk« 
hoRB billows, more at tbe mercy nf the wind; a tratklese waste, where the 
traveller, after many dnrs' juitrac.v, titHy still look in vain fur a single trace 
either of vcgolallon or of anitnul ilfe. Modem researches, however, do not 
BostJiln this view. On the contrary, they show beyond a doubt that the 
Sahara consists mostly of a scries of lahlc-lnnds of a greater or less ekivn- 
tion, jotting ap occasionally inlo mounlains, and eonicllmes divided trot 
each oilier by valleys, or plains covered with sand, and apparently IntM 
mjnable. Let ns take a rapid survey o( tbe principal resaltii bearing apa 
this point. 

On their way from iho shore of the Mediterranean to Ghat, Barth'a p»t% 
oroHsed three high and wide plateaus, parallel with the MediterraneBn coa^ 
First, cama the Gbarian platcan, SOOU feet high where first they asc«ndM 
it, bnt Rradunlly sloping as they passed on, until It tenninaled at the mod 
ate height of only 500 feet. Next, the moiiolonous Hamadab, stteti 
ing away at a nnifonn height of from 1300 lo 1000 feet, for 120 mtlel 
and then, ailer crossing Wadys of 600 to 700 fbet elevation, and mlniaU 
deserts of lOOO feet, the traicUers roacbod the third, or the Murxnk pltilei 
Thla plateno Is elevated riot (ar from 1500 feet above the level of tlie ocei 
Its lowest depression la 900 to 1000 feet hlKb, while other portions attain : 
height of 1800 !□ ^M. Alter leaving tbe Murzuk plateau, the esniT 
it went toward Ghat, appears to have found a mean altitude of 1230 1 
14S0 feet; and so likewise for some distance to tbe sonthward of Ghat, oa 
it came to the wild, mountiiiiious region which lies I)cln~een Ghat and A 
where it entered a Wady (Ailscbnnschcr] lying at a height of USSO feet, ai 
BllDBled amid mountain peaks thai were rouglily estimated as ubont 40 
fbet hlKh. From Tin Tollust in Air, tbe altitude of the region waa estlmati 
at 1894 fiet, nor can wo suppoae tUe MiutUum Ktaaails^vi ^&& ex. «i1bs 
greater dcpresulon. 



Thongh Iho Sahftm lica nt ench an elvatlon, yet \ra hcav of no very lofty 
monnlnlns there; In Air, however, wo come upon a fuw single peaks (the 
BiLtrhtzcn, Dmlschon, and Dllit-'i^], l)ut These arc only from 3000 to 5000 foot 
In hci;;ht. Nor are there any extensive monntnfn thttins, unless iTe except 
the line of hills between Air and Ghat, and the Uarlat, which eastward of 
the Ghat Tolley stretches north and south, though even this nowhere lisea 
to any grcnt height. It would apptiar that iha soulhi.Tn part of this quartof 
or the desert is even more moantninons in its character than the northern, 
while this In fl9 turn, with lis extensive plateaus whose scarpod afdoa give 
them the appearance or t;igan[lc blocks that have been suddenly pushed up 
thron;:h Ihe |;rontid, possesses a peculiar Interest of its own. If \ro compare 
these loRy plateaus with similar elevations in Europe, we may conceive of 
Ibe highest part of the Gharian as being at an equal level with the most 
remnrtablo table-lands of Europe, those of Spain and the Morea. The 
two other plateaus may bo compared with the highest of the Swiss and South 
German lablc-lands, while tbe deep-lying Wady (500 feet) 1b about the height 
of the elevated plains of Bohemia. 

This portion of the desert Is therefore not low, hut lofty; not a monotonous 
dead-level, but a broken highland; in short. It is a setles of table-lands of 
different elevations. Neither Is this portion of the Sahara by any means a 
eea of sand ; in fact, only a comparatively small part of it answers to sneh 
n description. But though the Sahara, as far as our inromiatlon extends, 
proves 10 be a highland, it does not IbUow that it is so throughout. The 
probahiltcies of the caae, however, are In favor of this conclusion. The 
meaBurements of Vogel, In the year 1&53, on his route from Tripoli tmar 
Solcna to Mnrxuk, and thence to Bllma, show that some of the eastern por- 
tion of the desert is likewise a table-tand. It Is tme that he found the tract 
liptWBcn the base of the Gharian and Sokna mnch lower thnn elsewhere 
(Buudschcm Is only 200 fr^l above the level of the ocean), but to the south- 
wnrd of Sokna ho aacendeil a narrow pass of the Black Mountains to a 
plateau of SOOO feet In altitude, which stretched away In an unbroken surl^ce 
of from 1300 lo 1590 fbeC, aa 1^ as Mnrzuk, and hence It appeared probable 
that the Mnnnk plateau nt Its eastern extremity merges into the Uamadah. 
From Aschenumma, in the neighliorhood of Bllms, Vogel writes r " I have 
ascenaJned that the Great Desert is one vast plateau formation, of tha 
Beneral height of from 1200 to 1500 feet." 

Willi Iheso data before us, based as they are upon scientific research, wo 
arc prepared to give credence to the reports of the natives respecting the 
monntalnous character of many portions of the Sahara. The whole nouth- 
ern region of the Tibbua Desert (Libyan) appears from such reports to be 
rDvoredwlthhl(;h mountains and mountain ranges; In (kct, near Its southern 
border two remarkable mountain clutters have been discovered, — the Boi^a 
and the Uadschunga, — which are so elevated that the natives dress In fHin. 
But (he loftiest mountain in the K^^on of the Tibbns Is the Tlheaty, 10 the 
norllienst of Bllma, which, according to our accounts, is vlaiUle at the dis- 
tancc of four days' journey; we know, moreover, that the Tibbua, even from 
the remotest parts of the country, flee Ibr refuge from the attacks of the 
Tuareg to its solitary cliffs, which, with their prociplloHS sides, lower up 
from the rocky abysses at their base. These rocks are so steep that the 
Ambii say of them. " Tour turban will llill off if you attempt lo look up to 
their summit; " and Voic' has aptly cumpnceil Ihem W \\\is toi?*. M^tro-w^StSi. 
tlie fbrrres-'' of KonliiBteln, in Saxony, la Inilll. In vcgai4i.ut\»i-«e««K™ointfi 
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and inrger ponion of Ihe Snbnrn, w« hiive >lmllar rcpom ftota (be asK 
of mountsin chalna and lofty blehlandt; u, for liiRlnnre, of tiM T' 
Hoantaint, whJrh extend fVom Ibe cout fur to Ihe fnland. a 
tnin diain fl-Jnged on iu eastern bonleib; leveml oases, (hatofTnit ai 
the rest: but wpedall; renowned Is Ibo ftnmiiae Haifbar group, with H 
thico or four sbeer, eteep, and diziy walla of rock, etteh wall I' ~ 
lonKIli: thi« la anid in bo aunuunded by an immenearnble wa ol 
to (bnn the siraiLKhold of tbe niort powerful and tbe most piedwton of iD 
the Tuareg nibes, that of Iha Ba^bar Tuareg, wbo, amid Ibese b!gh moun- 
tain fbnrcssea, are compelled to gp clad in woollen and Hiis. 

And yet there lemnins, as well In the northern part of Ihe Snbnrn a« hi 
mneh of its western portion, room enontib for vane patchca of Kniiil orult 
deaerts, amoiiK wbk-li, nccordrnu lo the accounts of tbe nntlvcs, TuneiniR, 
lying on tbe ronle between Timt and Timbucioo, Is the most remurknble la 
Extent; and it may be a qucRllon whelbcr n scientific explomcion will pot 
raveal Ihe existence of Ibe platena rormutlon at least In some poilioiis alto 
of tbia desert. 

In regard to plants and animalK, we And Ihnt Ibe nccesMry condliioni at 
thdr eilBience, namely, rain. Is by no meant so rare a pbenonenoii w our 
earlier accounts have led as to conclude. For, though Siiham may perb*|B 
Jtully continue to be ro^arded n* In the mnin a rainless belt, yet we dud 
many cxcepllons In nuilden and Tcry copious shoncre, and It ia pliogelbit 

lihelj tliat iittn are many tracu, like the oania of Air, wlilch tiuvD Unit 
reftnliu- miny aeasona; for we flnd, eren In iho nortlicm llumadnh, Kcotland 
thickets and n few smnll birds. — SSlimaii'M Joamat. 



MEAStREMEKTS OF THE ALLEGHAKV STSTEK. 
It la. well known to tbe scientific men of Ibis conniry that Proftwot 
Arnold Guyot, of Princeton. Xew Jersey, bns devoted a portion of hk 
(nmmcr vocationa for ten ycnrs pnst (o Ihe study of the difTi'rent imnlitna ef 
the Breal Allejchany syelem which faces Ibe Atlantic eoasl from Connita n 
Georgia. SeTeral jenra am lie mcasored Ibe hlKliest peaks of tbe Adlrm- 
dacfc, Oreen. and White Uonntalns, In the nortbem pan of Ihe chain, ani 
more roccnily he has tieen at worit on tbe soathem portion of the q 
wblch is foniid to poksusb ilia most elevated peohs of ibc whole A 

By a private letter from Profiwsor Guyot, we Icom thai durtnz lifa k 
rammer (ISQI)] he hns deroicd two ftill months to further 
tbe aonlh, In company wiib McDars. Snndoi and Grand Pierre. Tha m 
ha« been propliloas. and he has ncromplished much wnrk, ImvinKm 
between one hundred mid firir and two hundred points in nddlclon t( 
which were prevlou-ily doiermlned. He biu extended "" " 
H fhr aa Georgia, and bns seen Ihe extremity of the Blue BidK« umI U 
Unaba. 

Tliow mennnrcraentB "nfflcicntly indicate the irrand trnl 
thai loniesi portion of iha Appniacbhn ayarcm. tl muy be iiucn d 
Roan and Grandfalher mouiilalna are the two greal plllnr<i on both M 
of the Nortlimiie to the hliih moiiniain re;;lon of North Cnrolloav * 
extend botweon the iwq ibslna of the Blue lUiltw on the 
anil Smoky nnd rnnkn mounlnltw on i\w wwl. TVviA ew» In «.ttBo>il «{ 
i>.r rfio Bi^ Velio w muiin lain. Tlmgnnniot ttaTOn'^*™-"" 
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V"?MeJ on one cido in the imoiTiil beiwcen tljc two chains, lonchlns by a 
N-Tier Ihc hfjUi Plnnik^Io of tlio Blue RMg^ anil orortOTrerlnn ull tho ntflsli- 
I .ring rhnlns hj- a Ibuusunil feet. In the liirao nnd CTimiiaralivoly dcop 
: i-in of Ihc French Bi'ond Vullcj, Uib Bine RMys is couaEdtrubl.v depresMd, 
Vphlla ilip wistFm cliuin prcsorrca iti incrcaaing hvichi. Bayonilibo Frunch 
liiuad rin« lbs moiit nmagive diuler or hijchlanda stid or mountain l^hfl1as. 
iltre (he I'hain of thu GraW Smoky mountains, which cxtoiula ftoro ;ha 
deep CUT or The French Brand at Palm Bnclt, to that, not lees remarkabli>, of 
ihu Liitle Tcnncsaec, is the master chuin of that reicion, and of the whola' 
AUcKbauy eysiem. Tlion^'b Im highcgt snmmiis am a ftw feet below the 
tiiebwl peaks or Ihc Btacit Moatititn, It picHentn oti that extent of Bixty-Uve 
tnilu* a coniinaoa! tertc* of high peulu, and an aicrajn^ eluTBtion not lu tie 
f.niTii] in any other tllBtrlct, and which Rfvo to ilnKrcaterlmportancaIn Iho 
.' <i;;Taphicnl Blrucnuo of Ibat vast eysleni of inunnl:K.lns. The e^pi or 
ii (irea>lon> never rail liolow flvc iliousand feci, cxi;ppt towiinls ihouiiiih- 
.-'■[ Slid Iwyond Foniey Bidite. nnd the numlwr of pcaliB, the Bllilmle of 
"liirh exceeds ilx thousand feet. Is indeed very lar)^. On the opposlrc nidu, 
to tiic aomhctul, the Blue RIdpe nifo riecg nenin to a consldcruble hel|;h[. In 
tbK Ktaiely ntountaina of tha Great lioi^hnck and Wliltcsido, which nearl/ 
«nch fi™ ilioiuand feet, and kcopa on in a floriua of peaks scarcely kiii 
derated far beyond the boundary of Gcor;;iii. 

Honniver, the Interior, helwcon Ihc Smoky mountnlns nnil ihe Blue Bliljn, 
in fliled hIiL chnlna wblchoRbr peaks bli;her mill ilian the Inimr. Tha 
compact and intricnted cluster of high mountains, ivhkh form the nlmou 
unknown vrildemei^ cuverinj; ihcaoitibcrn portion of Hiiywuud nnd Jnck- 
Fon Conn lies, is remorkable by ita musslvences nnd liio numbi.T of loft/ 
[loaks which are crowded wiililn a companuivciy nnrruvr sp.icc. Tho Cold 
Mountain chain, which constliutcs one of Its main axes, nhows n Ions Mries 
of bTMd tops, nearly nil of which exeeetl six ilioiusnd fctft. Near Iho south 
end, lint west of It, not fnr from tho bettd-waterg of tbo French Broad, the 
PIkdo", xiiiI Ibe Tnchusccgcv milers, MoDDt Hard)' raises lis dark ami broud 
licail ro ilio height of ni33 feci. Still further nonliwcst, the KToop culni<- 
notci In (he Richland Balsnni, 6Vi5 tea, which dlvidus the waters of the [wo 
main bmnchos of Plitcon River and uf the Cancy fork of lbs Tackaso^px. 
Amos Ploli'e Balaam, In the mklst of Ihe kku BnUam chain, which mils In 
a parallel direction between Ihe Two miiln chains, measures 0378 feet. Con' 
tiderintt, ihcrelbre, these urml features of physical structare, and tlie consid- 
arable eleraiion of the valleys which form the base of then hinh chains, we 
may say thai ilils vase clasier of highlands between the French Brood and 
llio Tuckasocgeo tlvore is the culinloatlne region uf tho urcat Appaluclilnil 

JVtio MaptjfOie Allegluaiy Sytlem. — The measnremcnts of Professor GnyoT, 
Ju't nxferrcd to, furnish Important data for the correclion ns hgII as (lie 
complcilon of all oxistlnB miip« of llie rcjnons which be has examined. 
The9« data, with the exception of Ibose collected In tho past summer, have 
boon employed by Mr. Sandoi, a nephew of Professor Giiyot, and an necom- 
plisbed draftsman, in the construction of a new map of the entire AUcgliany 
chain, which has been published In tho July number of Pctcrmann's MU~ 
thribiufn. Mr, Sundoz has accompanied Mr- Guj-olon many of his moan- 
Luili expi'dillonf, and look tho results with bim to Gotba, where tbe chart 
int amvftt and CDsravcii under tho direction ot Dr. VewnuMm. 
rrac s-.-ah uf Ifjc niupisI.C.lKB.OOO. TwodclaiV'id soViwiiv.ii'ui ms^ «ia 
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OH THE UEOLOGT OT TaB WHTTK U0UNTAIM8. 

JLt B recent meeting of the PhilaJclpltIa Antdemy, Hr. J. P. Lniev mm 
munlcaled Ilie result or some recent otMervatioiu on Ibo Gcologr of It 
White Mounlnins of Now EngEand. His exsralnBllonu 
hod led 10 tlio conviction that (ho tanj^e wuulil prove Ic 
ot aatidiital, and therefore probuhly of Deioniun B|{e. A Fcclion whieb | 
moAe in 1&S7 olons Ibc Grand Trunk Ituilroad showed him (li« *] 
ttniPtnre, with oompuratliely Text di]i«, and >t leaai two main M 
(livlitDns. The pro&lo In thu FraneoTiin nolcli 1> evidenily ■ dilT oaten 
a horteontnl ploie. The newly o|>cnEd Grcely Uoantain Uodm In V 
ville. In a cul-de-snc vbIIe; at tbo iicad of Mml RiTcr, and aix or l/lgkt ■ 
fn >u M»l line through the woods from the Flame Hunso, is >t 
bold outcrops of nearly horizontal inaselru plates of graniie. . 
Had River from Campion, the IraTVller has ihc Whlte-lkce range OB, ll 
right, with nppBr«nl gentle dips to the northwest. Bnt on hli teft tMM 
the Welsh mountain range and Mount Osceola, with an anmlstakflUe ■ 
nnirersal dip, ncrer over flflcen UtgiwB, ond much of it under ten 4 
to the southeast, which can ho studied for at least »ci 
and sonthcust. Tnming to the left and ascending Mooiit Osceoln (wl 
Mr. Lesley found by biiromelvr to be over -^iOO above Ihc Greely How^ al 
Ihereibrs not much lower than Monnt Lafayette}, the bridle path n 
DTer anercBSiva outcrop edges of perfectly borUonial plates of granii^^ 
evidently and regularly bedded aa any of the sandslono massw of ll 
Rhanle*, the bed planca not being at all disgDlEcd by the cleavage 
Between these plates of gmnlte lie plates of nnchanced dark blue samUlOM^ 
— a rock which at tbo cascades (two miles from Ibo bouso In anothor direo. 
Hon] haa been mistaken fbr greenstone trap. The suecesslvo tcrrwes and 
clllTk of the monnlafn are evidently the conscquonces of tbli horixoDMl 
and Nliemaie structure. As hi other borixontal moontnln plaieana, l' 
urraces hero are projccicd between the ravines in the form of iraeal, « 
BTntlghl crests, and terraced or stepped at their ends. 
tlsnd lopognphical eye, the aspect of (he whole White Mountain i«i)i[e.fl 
thai of synclinal erosion. 

Olb*r ronsidcraiions reinforce this opinion. The com 
•ningorthenint.'e northeastward ihrongh Maine nnd Lower Canada, « 
mpol^llurlan rocks abound, — Ibc lernilnalion of the mnge ti 
before reaching Mnssachnsetts nnd Termont, as the Allephany tyat 
•lopi at Cntsklll Iwroro crossing the Ilndson, — the presence of hMf 
nicka at Worcester, and, mora generally than would be supposed, tt 
middle New England, —the l^ct that the Connociicai valley ni 
under the western escarpment or the White Uounlalns, separating h ft 
the filurfan range of the Green Mountains, and the presence of V 
and other low formations In eaBtem MassnFbn.solis, — all ihese faclB « 
llnd their explanation In a syadlaal tendiuol eroded stmclnre of the H 
Uoantain mass. 
2'bo gmnlie of Mciunt OsceoIil una ftio BiirtoOTifl.'mi ^I'A'^ra wswCa 
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kcvrthtlK of Ti-lilxpar, Kmnllcr crynuls of quorti, nnti imnllcr flakea of 
Htm Hod llicre honihkncle Hppvora. Tlio roih liesra bi> rEMrmlilniiM 
nllMlluriiui llighlaiid and Blua Rid\ie rnnge and Adirondai^lM. It is 
> nodcr Uip wpatlipr, thiHliifnj.' it* cri-stala upon the ground under 
, oTorhnTigliiit WitB, Tlie Ijouldcra are ronnded bj the wmithor acdon 
apfiaranlly more thnn by raovcnicnt; for they bnvconly travelled down Iha 
ilntws licncnih Che cllffa trom which Ihcy hnve fltllen, and whors lbo«e that 
KBinRln are Blinrp-anelcd. TbO peculiar (rravel and sand of the Uod Blver 
VHlIcir )■ a h>ra] driR of similar orli^n. The mctamoriihlsm of Ihoso graaitea 
i^ t-onBldcTHl tif Lomti. Hnnl. aud olhere, a» no lonccr dinputnliki. Tbo; 
'>iil'l easily orii^nale in the daytiy gaudeluDci or Fonualions VIII., IX. and 
y. , of lh« Appalarhlana. 
*.'iiii<j<tcrine llie whole While UnanWin mnsa a tynrlinal plateau, then ths 
immltof Mount Wnehlnpflon, which la nucb an acknowleilEcd furamBly, 
' i ' <<m«B ro^nlaiiy the single roaldnal fV^icnitint of Ibe hiclicst farmntloD 
liith CBCaped erosion. lu rock i» so dlRcrenl In texture and slrocjnre 
.. Fill the real of the mouuiiina that no other explanailoii ■ccmi possjbloc 
II' I Ifthb hypotbeslo be adapted, there Ib no loninr any need of that which 
iil'poseii the inhmergoncc of Now England up to the bate of the head of 
>1<uin[ WuhtuiilOD andito Ai'gher, loavlii); the head lu Ibc air id escapo the 
' rie[«l ronndiDR and polishing action. It becomes easy to ronalder the 
1 iicmal difference due rather to the difference of the rock formations above 
Bad hctuw that horizon. 

THE HIMALAYA HOUKTAINS. 

The brolhers Schtaelntweit, wlio have recently returned to Europe fnim 
■a eiploialion Of Thibet and Napaal, Asia, Btotc that they succeeded in 
naclilnft tlie summit of Ibleanari, one of the llimalaya Mauntalne, 23,300 
fvM bi|!b, which is the (Frentoet height ever attained on any mountain. The 
iwak lately called Ml. Everest, of tlie Himalaya chain. Is the hiKheoi mouo- 
l&lii in Ihu world at precont known, being coasldcrably over 3D,0OI) 1^ 
nliove the lovd of the sea. The natives hare (wo names for it — one of 
them, Goilithantn, which is tnytholuglcul, lu to bo found only in the Ncpunl- 
OM1, and ihe seconil immc, Chlngofaiuaara, Is ih&t by which It is known 
among (he people of Thibet. 

OV TIIR CDKDinoSS OF SILICA AXD THE FOiUIAnoN OF UBANITE. 

The Ibllowinic Is an nlulracl of an Importanl essay recently published in 
Poi/gtiuhrff't AiUKilat, wUirh has excited no little attention among KuiOpean 
adcnllats, as It (cndii to the denial of the prevailing theory of the Igncou 
origin of eianile. According to M. Hose's obsc^vatioll^ (bete are two 
dilVi'Tent sulci ur conditions of xilico. one barlnit a EpeclHc gravity of a.d, 
nnd the oilier TBrjIni; IVom 3.3 to 33. The sill>:a or itlllcic arid, with the 
ilctwlty of SO, Is only (bund in the ctystnlilne form, or in a compact fbrm 
moro or lesa ery«tailli«d, while that with the lower aperlfic gravity Is alwaya 
Dinorpbous. Tlio properties of Iho rcnulariy cryilalllEed and Ike compact 
t'lystallino tbrms arc sltnllar, and diner IVom those of ibe Hm(irj>l'Oas 
varlMies. U. Kiue oiisorvea, Ihat no one can doubt that compat-t ciyatal- 
li/cd sillpo, lui-h na Is found In Drcrflonc. for example, has been formed In a 
mpm .lK ^ Ja jWrtHat iimod wc often fliul (beveftnatAB wiwUm «»> 
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ncoly {iresnml, and EhRn1)cr;; hns itptMrteil iatatiari^i in On ^tOM ■ 
Otvir funnn anlnjiirwl, PowrteroJ qnulx, or nn>-slono. re>t«t» Ibe i 
bolllnii byilraio nf poiosli, oi', nfier proJoiiccil cipiMurc. I> aatf i 
(U«olv«j, whllo BinarphauB sflifn la diMolved in mnsiilcralihi qm 
Experlmenu to proilatv ciyotnliited aOica hniu only miincilul when d 
linmiil metbod baa been (rletl: amonfr Mhora, Dnubc^ prodatod ■ 
ronned cryctals or qiurtr hy deoomposlni; i:lusi hy ilie artlon of m 
■ falsii temperaturu And under presiinre. Bui no r>uo liu> olitsincil o 
Itml nilica by Iho melbod uf rusirni, and qanrU wiiich Las heta iBcllod b 
B ■pedflc fEntrily of S.3. Dary, Clarke. Snomcyer. Uarcel, tnd otiien 
Aucd (|nuu hiloa claar nlobulo; nnd more nrcpnlly, Gaatlin uid Kt. Claln 
llevillu hovo mclic^l considerable quamiiics or qiwrti, wbiuli they romirf 
Into batlons nnd drew ont tn tbreadi; but althoiiuh (he qnonx luut a 
»p«dl>e tcmTity of 9.8 bcront riiaion, after It, iu dunsiiy mu i^noed M aj~ ~ 
11. ttoM obncntes, iliu.1 It Ih nol likely that the quartz of Ibe icranlts a 
laUt^ dnrini; k alowcr coollnir, or by tliB prolon!^ ortlon of 

ire, becjiiisc, If sach an action hud inkcn place, it wooid hurt la 
r In )t« openit'ciii, and where tho coollaK wus oerelerBteJ « 
o And Hfliea irlib a deoBily of 2.3, nbkii, bovrorw, uever i 
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i>lflbrcnt inodiJI cation* of (llica were e:cposed to an olovated IMnpt 
In K ponebda fariiant at Berlin lesilmaiul at two itKnuiaiut Centi 
iagnes) tor eighteen bonra, and then cooled rcry slowly. The *[ 
of aitlm wont placed in plnlinn cmclblea, which were In turn placed In )■ 
nndbleB of tho name metal, contact being prevented by tl ' 
of niainwsin. A ruek cr}'i>ial tbus irenied was undiatit;nl, excrpt tluU m 
anwU Aunriia occnrrcd in the aide nearest the |rintinn, and wliicb w 
■oqDcDlly cooled quickont. l)y expoiinK a accoiid time tome qoana i 
to liic Mclion of the flmuco. IIic lower portlmu of whkb enblbited k 
cracke, the latter were after exposore reducible lo a granular atala Iq 
action of tho flnenv. The Kralns thiu obtained were for the bqM 
tMORpiirent and ciystalllnc, hut norae of tlicni were upnllicid «ni) 4| 
reduclMe to powder. The conno powder bad a ipecific gniTlt.rorSf 
tbiu ibowinn tbuE eonte weit;bt hod been lost. The second portion of AM* J 
ci7*l*ii remained uninjured. Eock crysiBl, ivduccd to as One ■ po«d«r a 
pouibli>, wu then placed in a nimoce, and it» ilenaity was Ibund tt ' 
By a lecond expoiuro It was reduced to -i/Jia. Black Itre^crone, wIA]| 
doniitj of 2,3BI, pre»orved it« fomi after the action of the fumsn 
ponlona in contact with the pbillna were cracked, and tlie mas 
dend complcUiiy white and easily rciludble to powder In a mo 
•peciflc /gravity of the whole was 2.318, and of tba powder 2.337. 
wcparlmonis il w«« shown thai the prolonired action of a hich « 
produiwi iltflbranl rcsallfl, arroTding to Ihe mechanical condition vt tf 
rrynBlline allU-n. Hnd liiat a lempomture insnRlcleiit /Or fluion enithM d 
crrstalliOB iliica to pass Into tho amorphous sinie. 

ThP moctineallon of sillcn which hns n dunniiy of 2S In obtained ni 
t? (tlBlon or henllntt the crysUlilnc fbrni, but when il is mdtei) «t(h ■ 
liM and preelpimiod in a seinlinoits form. When tho KclatinolM « 
llwroiuhly driwi. It bocomcs pnlvcnilcnt with a density of 2.3 lo 
lino of dcaiansTlon can be drawn lieiwcen ihn slUcataa i 
In Mrnro. and which rwiUt »liw awion at Mid», niwl ihmo n 
tbera. Ill (net, many nf l\\<»* -^WvV »wv<e Xns 




B^ 



Ig the TionileTOmposoii fbrma sra, mora or lean, netod npon when ihoy 
Jnoeil (o II fiiiu powder ami exposed to a long di^'CBtioji wiih ntncon- 
uclds. But in the dot'oin position of silicates wbkli acids attack vtith 
difRenlty, Bilica is always preclpilutcd in a. pulvemlenL and not in a tteiatl- 
nous (bnn. From Iho different siaiis in wliich silica is sepsralcd by tbe 
ncrlon of actda, BIsrholT t-onsidered rhat it exists In two isonieric conditions. 
To teBt this theoir, M. Rohs prepBred pnlvemlent silica from gttlbite, with 
tho aid of concentrated bjdrochlaric acid, and fonnd Its density when drf 
nt ISO^ was 2.145; after a Utile vrator left at tbls tentperatum nos citpellod 
Itj slight calcination, the density was 3.1897, and after half an boar's expo- 
sivre to a red heat. It was 2.203. GelntiiHiuB slUca was then obtained with 
hTdmciiloric acid front apophyllite, and possessed a specifle gravity ofS.SIS, 
anil, Hftcr uakilnallon for hulf an hour iiuar a reddish while hour, of 2.22. 
It therefore uppeara that siilcn puascasos the aatiio density and the saine 
properties In whichever condition It i^ separated rrom its comUlnatlona by 
aciils. The envelops of inthsoria are itonned of amorphons silica, do not 
polarize light, and have, accordini; to SchnfT^tach, a spevific ^rnvily of 9.S. 
Thus, while the silica resulting from Inor^nic chants cOuctDd in nutnro by 
tlio hnmid wny is of a spociSc pravity of 9.6, the phenomena of organic 
life transforiti this Into silica with a denaily of 2.2. 

Tho oriKinal paper farther presents a moss of valuable detail which can- 
iMt here be reproduced, after which the writer applies his rcsearrhes to the 
theory of the prodarlion of Kranilo, and lays stress npon observations 
tending to show that tho qunnz waa crystallized after the felspar and mien, 
whereas it woold have been tho di'st tu erystalllze if all had been fUsed 
together, becaaiie it is tho least fiisilile, and would xolldiry Monest, By 
melting irranite, M. Bose obtained a black glass minf;led with portions <^ 
Blllca. Various other reasons are given fbr reviving the Neptunian theory; 
end Ihe writer roneludea that It la possible that the constitnenC elements 
of Kranite may hove Itcen formed by the action of walflr on a moss oriitiii' 
ally In fiialon, and considers that the hish temperature and circnmstflncea 
Milder whlcli the action took place woald account for Iho absence of or^funlc 
remains. It is obvloua that this theory affecta not only (tranite, but porphy- 
ries and other supposed igneous racks, M. Rose, however, admits that If 
any one should succeed Tn formlnfi crystallino silica by flision which sbotlld 
possess a density of 2.6, tbe principal ohjoclious against the igneous 
gri;^ of granite would disappear. 



OK THE FOIUUnON OF MINERALS IK THE HUMID WATf. 



)<Ell a Eommunlcation on the above subject recently made lo the Boston 
Society of Natttral History by Dr. C. T. Jackson, ho remarked of chemiea! 
Bprings, that they are generally found along the line of dlKniption of strata 
of rocks, and near the junction of eruptive rocks with those of aqueons 
depofliticm. In the Vosg^s, it is at the line of contact of Eraiilto and the new 
red sandstone that the hot springs of Plomhifrca are ibund. The waters of 
these springs have a temporalprc of seventy-three desrees Centigrade, or 
one hundred and sixty-three dejrreos Kahrenlieit. These waters contain 
0.03 grammes of siUcato of iwtash per litre. Ancient Roman hatha wotu 
found at these springs, and tbe river had 1)een turned out of Its natural 
channel into an aniflcial one, \n order to accomiuwlats rt« •aioaiMWJKi^ tX 
tho batHB. In these ancient works wisr« founi taoalA ftWivwsdta,\aVt&'^ 

ai* 



Ills bronm wiu ftian;»>l Inroi^y anlphuraiof copper. In OtahrtrkM^H 

Romun wuriis, nunierou* crystal* of Kollle minerals were ftaniul, «~ 

bnd been fOnnoil in Ibc CBvllles bj iLc aviiua.of tbe mineral 

■mall crysuls of fliior iipar. Amoni; tiie miQurals thus foriDCd 

Un, Clmbmilc. Clinlcediiny, MnlachiM, HouniatiLe, Opal, UyaliH 

Oalataoiu Bpnr, uid ii varicMy of othtf minerals. Tbe alki 

vann aclinuoniiie conipuncnts of tbe brii-lu and cement tonaeA ioO^ 

idllCBMB moat rewlily. Tbe ApiipbylUlo waa foaod Id Ibo centeal, a 

tbe brkJca, vblle CbalMsle wna fnunil III tb« brlcha. 

The condiXoni raiiiinil fur ibc ri>nnntir)D of leoltte laineriib ai 
mcMl perfei'lly wbeo tmp nH'lui are Ibrowii in a mollcn ttute int 
■WW red MiMbtioae Mnut. Tbe iiumld sandstiniG* luid atatca of UuU m 
aM In iho Tcry condition required for tbe FbemicHl comkiiiathnia ti 
place, nntlcr Ibo bcutuf ibe trap rocks aad tbe ioflncuce of hcMed 
waten. Trap brcivia b u nilxiiirc of sorlnccous trap rock and s 
Amygilalold Is tlie scorln pruiluccd by llio Inicrfm^ioii of trap roriu •! 
KradsioDo. Kgw, in Nuvd Soolla, ull alonf; Ibe sborcsof tbe Itn^ of F 
wo find in (be uMuoaC profuniuit tbe ZealJuw, Qiuirta ami AmecbTSl piiil«v 
ApopUylUto, Sillblio, Ueaoijpe, Anolclmc. Agatn, cic. In lira Amyedatold, 
but not lu Iha romimut trap rovkn. So on Ibo south shure of Luke Soinlur, 
wluire the trap rocks bavo been cmpiod thnHij;b and between Ilie alrila of 
new red wmdatDDc, wo Qnd ibe Aniy;^alold at tbo point of rontaet nf Ike 
ttlMi and ihe nandiione, imd ibo Amjirdaloid la lillod wllh an HljUDdnnn ur 

ZeolltO minemla, AiCates, Cbolcodony, olc, wbUe Ibu compact Imp tockt tn 
not cliarged wiib tbcsu mincrula. Dr. Juckson tbcreforo inferred Ihnl lluW 
minerals were produced lu Ibe Amygdaloid by o^euciea such ai arc cllod b; 
U. Uiuibt^e. 

Sea-vatcr andonbUxlly played a conaplrtiouB part In olforUnK clianem )" 
tbe cotiipoaltlon of totkt, ami in tbe formation of minoralt ronlainod in tba 
molamurplKMCil rocks; and it is probable, in arcurdancc wlib Ibc views of 
Forrliaminer, M1li<cbvrllcb, Mnrlgnac, Senantiont, FHvre.aiid Ilaul.llLuttlir 
nuigncsin of tbe Dolomlloa came from the dBComposilioii of the I'hloriila tt 
maxiiailani of ■oa-wuier,Bnd tbat gypsum was alto produced by tbe roK- 
liou of tbe sulpbute of soda ou earbonaui of lime. Forehummer lOnat 
lllM wben iOa'WULer wns healed with bicarbonate of lime maKlieM 
pfcci|ritMcO, nlid iho pioponion anitmenta at higher lemperaturaa [| 
prcuure. He found uino ilmt gypsum whs dccompoiied in ToatteM 4 
when in contact wlib carboiiHtB of raoEnosia, and sniphalH of n 
earbonato of lime mulled. Uari^^'nuc found at two bundred d 
fCnide that cliloride of magnesium and rarlranale of lime, reai 
other, and iliai double cu-bonnio of masneela reeulicd. S^nor 
almilat experiment. Fuviti estimate* thut an ocean pressure of fVwftJk 
bntulicd ID i\x. buudrud fan 1> adequate to effect tliese ebaugiee wImr fl 
water \» heated. 

ON TUB ORItilN OF CERTAIN ELONGATED, FLATTBSED, 
CUBTED QUABTZ FEBBI.E3 FKUU THE C 
HOKT. 
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pebbles of qnartzose nature, and sometimes of pure hyaline quartz. His 
observations had been made at Newport, R. I., where these distorted pebbles 
■were first noticed, and at Wallingford and Plymouth, Vt., in the Green 
Mountains. He exhibited dia-;Tams, showin<r the size, shape, and relation 
of these pebbles to the con^;Iomerate enclosinjj: them, and the gradual pas- 
sage of the rounded and water-worn masses into the folia of the schists. 
At Newjwrt the greatest elongation is in the direction of the strike, but 
in Vermont in the direction of the dip; in Plymouth he had found the 
pebbles of one surface continuous with the schistose lamina: of another. In 
some localities this qnartzose conglomerate is intimately associated with 
gneiss, and seemingly a variety of it; he had no direct proof of this, but 
believed that there is a continuous series of changes from these qnartzose 
elongated pebbles, throu:^h the talcose and micaceous schists, to the gneiss, 
that are all varieties of the same rock. The gneiss of the Green Mountains 
has these conglomerates and schists on the east and west sides, the former 
being the uppermost. He expressed an opinion that these pebbles have 
been bent since their deposition, and while they were in a plastic state; they 
are not only elongated, but indented and curved around each other in some 
localities; the simple curvature of the strata might explain the elongation 
in the line of strike, but not the other phenomena presented. Some of 
these pebbles in Vermont are pui-e quartz. To explain this he invoked 
the aid of chemistry, and the well-known action of hot water containing 
alkalies in solution in softening and decomposing silicates, extracting 
some ingredients and combining others, the form of the rock remaining 
unchanged. 

Dr. Jackson thought that the smoothness and absence of indentation in 
these pebbles showed that no change had taken place in the forms since their 
deposition; they are perfectly polished, as in the stones rolled upon our 
shingle beaches by the powerful action of the surf. This constant grinding 
and rolling up and down by the force of the waves would produce various 
cylindrical forms, and even the crooked and distorted ones exhibited on the 
diagrams of Mr. Hitchcock; and similar shapes can be seen any day upon 
the present beaches. Beside, quartz pebbles could hardly have been sofened 
by heat, and, if they were, woidd have taken ditferent forms from these. 
The magnetic iron he considered the result of a metalliferous emanation, 
rising in vapor, as in almost every volcanic eruption, and requiring less than 
a red-heat. They were parallel to each other and to the line of the strata, 
because they Avere thus formed originally. In presence of sea-water, a 
moderate heat would be sufficient to cause the pebbles to be united by a 
cement of Wollastonite or siHcate of lime. He was averse to any theory of 
their explanation which requires softening after their deposition. 

At a subsequent meeting of the Society, Professor Rogers, at\er referring 
to the character of the conglomerate as presented at Newport, R. I-, called 
attention to the steep and alternating dips of the beds of conglomerate in 
question, and also to the general parallelism of the flat ^ides of the peb- 
bles to the planes of deposition, as well as the prevailing imiformity of the 
direction of their longer axes. He urged that such an arrangement of the 
pebbles corresponds precisely with the effects of wave and current action 
on water-worn and partially water-borne fragments during their accumu- 
lation. The large proportion of pebbles of elongated shape met with in 
those peculiar beds, was, he considered, the wat\\T«\ coYv?><i<\\i«wj'i ofl ^^ 
m€>do of disintofpration of the original mctamorpVu^i xovi^^ ^ovsL^iXiwiNak. xXia 
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pcbblcB wore derived, Sach rtKka, In rinne or «likrplr-1nMn«ftfnK Jo 
nnd diuTOKC plancj, are prone in many li>ciilrcii» to tiruk up tn ll 
irreituinr, jompwlmi rhombic fiicDros. whirli. by tlic wi-nrtng mnim 
Binmmi and tides, ant easily converted into olilon^ pelililm, Ilk* thM 
tlin Nevport cooglomoriLtc. £xamplos of this mode ol' dSslnleitnUiaB ■ 
common in ilie mom alieml Iwlu or the Appnlavlilon n^on, cspodal 
nmoni; the sllireoiu and argilliu'eoiu slatei nlonK IM lODUicoMnu tocdc 
■ad tuny bo Hen at var^oo* points amon)( the similar altered tocka of !■( 
Enftlsnd. 

To the hypothulu of Prof. HIlchnK'k, that Ihera olonfnted pebbica oi 
lliclr peculiar shape and position to Elie action of powerful! prraratv i^M 
llio itmta while the peblilcs were in a oon ronditlon, from intense heat i 
other mUKs, Prof. Rotnsra ureed the fi^lowlnfi; objections: 

lit. The effect of prcasiiro upon a plastic solid, as shown by TyndaD at 
Sorhy, Is in all eases to develop more or loss distinct cicnva)!* ptmrn 
ihrouifhont the mnu; Ibcio plaiiM hcInK nnirormly nt rli'ht angles to tl 
dirsnion of the prcsslnj; force. Such an action applied on a lai^ mlol 
(he itrals of eonttlom«nite mast. thet«fore, hava had tlio effect ih 
Ibmenlng tlie piasdc pclibtes in a unlfVirm direction, bat of devolapdic 
cleavHRO or lamination in ihcm all, parallel lo ihclr flat si>ctlons m iImj I 
tn the mass. But this \s so far from bein? the fact, that we find Ibe cleaT^ 
plan** of different pebblea running in wholly different dlreetknui, sMO 
Mmea across, sometimes parallel, and sometimes oMiiine, to IhB sna 
beddin)(> ju'it as mieht bo expected from the preservation of thu o 
cleavoae-Btrucluru of the rock from which tlicy wore derived. 

ad. Such n moulding; of the pebbles by pnusunl wonid either enomioVi 
distort or entirely obliterate any ftmil forms or impressions which n$ 
bara existed upon or wtibin the pebbles at the lime of their d . ' "" 
an Inspection of (he Llnunlai from tho Tnnnlon River congtomerau, attf' I 
of a similar n>sslt found subsequendy by Air. Enslon In tlie eon)domeraK v J 
Newport, shown that no such violence could poiislbty have op«rslod on itf I 

3d. While in the localities rcrerred to the majority of the pebbloa luna II 
obtouK shape and parallel oTTanKement above descrllied, there an n 
»calKi«d Ihroash the mass wliicii are either round Or hare Ihetr k 
dimensions more or lens ttonsvemc. or even perpendicular, to ll 
direction. As tlieiie could not huvo 0B«ip(<d the enonnoi 
soOenlnt; action and prcsiinre which the hypothesis assume 
In these discordant conditions teema of Itself a Bufflelcnt.rerhtatloa af H 

In regard to the cnrved form and close adaptation observed tn mM'J 
the pebbles, Prof. RD;.-e[S thoa(:hl that accidental pecniiarilica of il 
the orlKinal (Va^menl, and the effecli of Attrition and tlie close pMl;ki|t d 
tlieaei'nmnlaled deposit, furnished nn iidcquuiecxptanailon bolhof lb ~ 
tnrm inmoiimesAiel with, and the Bccurate nttint;of the C4 
to Its concave surface. 

Ai an exiunple of the (brmation of flattened pebbles by the action Of'd 
short! waves. Prof. Rogen referred to paving stones of slaty trap, n 
Imported from Ncwibundland, which ate remnrknblc fur ~ 
form eiToalar outline, tlielr smooth, sliablly convex ftices, and k ( 
ntwl^ DXccollnR one-lli\nl ot \hiftt \itM«U\i, W ^e ^uv^oB« ■ e 
" lllcse as Ihoy Uo piled ii\onil ttic Snow, ""Wa V ' ' 




ba lierennDT cemenlcd logclher as a Blralum of roQElomernio 
wualil DDi Ihu BrgumeTit rouniled on thnlr shnpe anil position be cvpn 
i^t-r tliiui In the tiuB of the Newpon conglumcralu ? Yul noiUlnfC Is 
ccnolu ihnn ihat iticy owo ilii^ir shape and nmini^'cinent to the peculiar 
icb llief liuve lic«a tuiijected by iliu ncilon 
nr Ibu wnviu. 

Tliui, 04 Tvgiirds the Newpon nwka, nnd r 
had Ullcii under hla nt>ii(-e. Prof, Koi;cn a 
tunn uiul ammgomont of Ibo pelildus lu tho fumllinr nf-tntic* above indt- 
«Wcl. Uc did not, liowever. douht that, in mine hl|;bl)r mclnmorpliii; 
<ii»iTieu. ron^iomcrato rocks ware to be found wbich bad siutnlned iirenc 
liiierna! chaniKg throaxh the oO'ects or heat, rbcmictil avlion, and vloknt 
pivmirc. Such Iib hua loiiK tbouubt masl liave Ixwn Ibu mndltlons In 
-■mK pan* of ilM Blua Itldi.'o and Soutb Mountain chnin In tbo Middle 
■-' itM, and eurh, perhaps, wi' re the Inftnences whldi opcmceil on ilio ^nels- 
<<:<I coiitfloniKrBluB of iha Green Mounlalna, to which Prof. IJicchcocIc haa 
I'.ivrrod In hid commlinluitluu to the Soclvry. 

OK TDE FOBUATION OF TRAP DIKES. 

At Ihu Diecllni; of the American A^nociatlnn, IBJO, Mr. .1. D. Wliltnej 
■■•:iA a jMiper, prcpnrcd by himself and Col. Foster, on the oiiiiin and itratf- 
'. r.iiihinil ralaiiona uf iho trappenn rorlcH uf Luke Siitwrior. II wu & 
mrimte dcBcrlptlon anil dlscu-siilou of the traps found In ihc Lalio Superior 
iL-^no, espedally ahout the copper rnlncs ut Ki>vv«.-nRw Point, and prC' 
d a* manf ohjcctlons lu pa»ible to tbo ilicary. nuw prvBSed wltli mncb 
tt Inp la not of Igneous orl}^n. 
r. AkwbIz qnllc roucarred wllh the authors of Ihc paper, thftt ftn 
mfnailon or iha ahocug i>r Lultu Superior fuily uiiiutillvhed the Itnieous 
!d of trap. Tbe erldonra of die healed disbs upon the Hindatono lielow 
in as thut or a hot poker ujion wood. Ho Ihuufihl Ibnl If Iha 
>f tbe aqucouA origin of the trap would examine some of lties« 
pince*, they would l» con'lnred that Ihey woro wronij. 

Prof. Wm. B. Roaers coimaded In raulntnlning Ibe Igneona origin of liap, 
and aJdui^ nrniv inEttiuieei) aupportiiii: tbnt rhL-ory. 

Prof. AsB!Ml2 nald that he had oliservMl the influent of Ihc roi-ka upon 
the dikes, as well at the Influence of tlie dikes upon the rovks. Tlicre was 
■ very gooil inrtniiee of this at Nahant, where the influetice of the rock In 
preduilns a slow cooling of the boruhieudc was sccu iu iho very large 
cryslali there found. 

OS THE TEMTERATLTIE OF THE EARTH AT GREAT DEPTBS. 

At a recent tneetlnit of tbe Boston Society of Xalural History, Prof. W. 
II. Kogcn remarked, that In rvfcience to the increase of temperature at 
^-irnl deplhs, ns a means of delermininn the thiclcne<ii of ibe solid crurt or 
- lull oC [he rIoIw, mucb ancertainly mun allend soeh ratenlallona until all 
III' necesKory data bave been ascertained. It U not merely requisite to 
I iiiw ibc law accordintr to which the tempcralnre aufcmenta as wo descend, 
rllbeurrf'W* inciting point of the diffBrenl rocky malBrlols rorinin);lh« 
iw niidlu what ^l^)St«0^)« W " ' 
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rwli raw Ib inflnencod by ihe pruEuro to whlc^li Ibe beoRkl ini 

Awordine to llio e\pprlraeins of Banaen, Hopkins, «nrl othcn. • 
wnx, and paramne, when timlcd uiiit>?r powerful pn»surc, KqntX ■ 
teiDpcmlure for their llqucrncllan iban is aiilfldent to melt Ibom u 
orUlnnry circunmniices, where tho prearfng force ia onl.v ihn of • 4I 
RtacMpben. If, with Hapkina, ve oHame that Ihe melilnt; point of ro 
ti in lille manner ndiPd by the prennura nnder which Ihcy an placed tN 
Iha lurtkce, we inuiit twree with blm in IhC eonrluilon lliat tbe niklef 
thl onrth's crust may retain Iheir solid condlUou to n mnch gmuer 
than Una b«en a«aally sup|>osed. 

We have, however, no wacrnnt for assuming that all, or eren tb* g 
mtet of rocky mnteriuln, oliey the sume law in re^anl In ibi-lr Uqitell 
u wax and the oihiir similar anlistiinnM aliovo nameil. It (honlil IM K 
bored that these latter belong to ibo clua of aubatanees which cvBtnM^ 
Ibey paal ftnm Ibe liqnld to the aolid form, while there la altotberd 

t)'piflod by Ice, in whieli the act at congelalion la ajMompnaied hy a 

l«M expansion. Now It hits bi'Gn proved cxperimenlaJty by Thompson, 
that pnsDure, inaiood of raising, aciuully lowcn Ibe neliliiK point of in; 
■n<l there ia niason for rejiardliiK it aa a eeneral law. that all Iborv hudin 
wiilch expand in becoming solid are alrallarly affected by preuure. wliJIe 
(he oilier bodies which, like wax, conlmcl In congealing, have tliclr mclUnK 
point niscil under the siime circnmsifliiKB. 

A* y« wo are too liiilu ocqunintcd With tho bahlindca of the raikm 
roi-kg in Ibcse respects to decide aa to the excent to whlcli the one cr olbn 
or these oppoallc agencies of prcsann: apon Iha moiling point may opeiatB 
In the interior of ilio glolio, or to form any valid conclnsioii M to tbolr 
aggregate effect upon tho computed Ihlckocaa of the cruat. 

TBK COSO UINING BEGION OF 

A corrcapondenl of tlio Alta Califomia — ilt. Farley — thns de«ct5lM« Ibi I 
KeolDclr'al features of a new mining region in the aoatlieoatcni pan oTCaB- J 
fomla, known rs the " Coso Mining Kegion." Ita area la about eighty n ' 
(quAtc. Il has for nnlural bountlories tho Sierra Nevada on tbo wcs! 
lofty peaks of Owens' Uountaina on the north, and an exteasivo <lt7 la 
on the eaai : — 

Nature loems to have withheld fh>m the Coso mining district ail ■ 
mlnerul wesllh that can render n country 1 

and, wlih the exception of boiling spiinga, waterless, and it Is la n 
plancm that even a limited tract of land can be found snsreplible of a 
[ton. Birds ant aearcely ever seen, and only deer arefbund In remote p) 
where atmniy signs of vot.'eiaiion exhibit themselvea. Runmlng « 
country are a n:w scattered Indians (the Coiio tribe), who, like tl 
Wnsboe, Uve on herbs, roots, and worms. They nin swfnly aw*^ 
Meing the wliltea. They bnlld huu of cane, and huddle logctlMr tt'll 
ctflont, where they pans a wracehed, laiy existence. 

Alioul twenty miles to lite aoiithwanl of Silver Mouninln, the pi 
an active voleuno, at some elevation above the surrounding coantl7, H 
whieb Ibrpwoul hot mud and slcara. A " ' -. - 

that, at dlsranccs of three teet aimtt, Aore w«» \io\i!S,6MVv<rt «\iN(?s.<n 
ftnl/brtb (lifTurcnc colored mud, — w>mc»ciu\«,o'.1iOTi,o.Vifti£tt'.-s«.N>a™,^ 




M Indigo. Tbit nparccd oat In tblek, kIbb; fonclHtimcy, run 
>wl,T down ibc sides like luvn, and cooled lo > HDbttiince hard lu rotk. 
Xiit far rrom Ibla mud rolcnno tlicy visited un openiii); wlilili umllted llio 
most unbcnrotile btil, ob I'roin rd oven, and bcro ibo Indlani lind been 
x-ciulomed lo briiiK rabblu, iiziinlii, Mud oliii'r game lo li« rookiul, — nature 
roraishinK ibe fad and tre gratis. 

la anotber dlmciion, they diirovoii^ a irorocndom lioiling spring, fonj 
fuct long bj about t went j-flro wide. This appeared ■□ be of ImmeDso ileplb, 
and was healed lo the ItoUing puliil, pn»cntlni:, la fuel, an enornioiu mldron 
Of boiling rater, Imbbllag and sleaming exactly as a pot would do over a hot 
flfe. The waler.whon cooled, had an Intoierablelastcor alum. ThehlHinic 
and roaring of this boiler could be beard at a threat distance. It » described 
at liuMag the ^ronnd, and emitting a loud suliterrunenn rumbling. All Iha 
rountiy aroniid for twenty miles seeraB to have been (lunil up with a flcrro 
brat. TbD ip'onnd Is bot fur a milo around the lolcono, and the peiikv of 
tbc hills acv all heated. 

Mr. Farley bad a narrow escape nosr one of tbe bot mud lakn. Kol 
bring awnrv of the ireaeberoui nalnni of Ibo ground, he turned his hune 
lowanls a grcen-looklng place, wbore there upiiearcd to be something ilka 
ftdl. lie bad advanced bnt a Tew yurds when the cnist upon which Iba 
bone trvd began lo break through, while the p'ound began to bend in and 
tTEiublc. OS In a morans orquakiiij; bog. ills borre reared, and when tlia 
riiler attempted to turn biin, ho broke ihrou^h, his feet entering Into a hot 
lubsUDce below, which »trippcd tbe hair and akin off the bind legs of tho 
animal lu a momcnL It was with Ibo utmoKi diffleuhy ho was sparred lo 
more solid groand, and the mud which was taken up was fouud to b« loo 
hot to bold in ihc hand for an Inslanl. The connlry seems to be In a state 
of subterranean combustion. Where ilie billa bave been broken down, or, 
in other words, where land slides hare occurred, the prcdplue« are white as 
driHed snow, as tbuugh immunse llme-kUns hod cured in. 



^^The following Is a reaame of a series of loiters rrcenlly communiealod 
la ttM London Aihaueam, by Sir ll«nry Jotnes, Ulrector-iu-cbief of the Ord- 
nanee Survey of Great Britain, wliicb, frnm novelty of the views expressed, 
and Ibo high scienllflc position of the author, hare atlracled no Ullle InleRiI, 
aud callod forth coiuldetable discuiisioii ^ — 

No fact has been more clearly oatablUhed by geological eridenee than 
tbat in Toriuer periods of tbe earth's history there have been Krwt and 
extraonUnary changes In the climales of its diOerenl regions. The fossil 
faniuu and floras of tbe Arctic reglous prove Incontostabty that In Ibat 
portion of ihe eonh the climate mast at different periods liavu paand 
thioogb erery varies, from the tropical to the an.'tlei In till* oar owa 
connlry wc have tbe same concloslve evidences of ilnillar rhnngesj and 
evidence can be produced from every part of Ihe ejulh, all pravln|[ UlB 
tome (treat ficl. that ihcro has been everywhere a groat ehanKe of climate. 

T»rions speculations have been advanced by geologlsis to an-ount for so . 
remarksblo a lUct, and attempts have been made to prove thai in Ibo sntwt- 
danco of conilrients nnd Ihe raising op of Ihe Inttoms of Mas, and oiUw 
givm cbiuisea with which wtj uru liiudlmr, there misUWxu (uraviAj ex^aMA. 
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■uoh a disDibalfon or the Isnd ind writer ta vonld tcronni for Ibe o1 
plicnomena. Otiicn a^aln have sujipoeijl a Iilgticr ti'mpernlun: in 
of ihe etinb, derived from The ccmrnl hcsi of iho ulobe, and tveTf 
pradarlng canlcmponinpous similar fuBniu and Doru. 

Wllhout hero cnlvring upon Ihe discusaion of them Tiews, I bell«ve tl 
an IW K^ologisU or natural i»U who accept these eEplBiialiong of lbs n 
of Iha chBD)^ In t-llmale as In nnj degree enti«fartory. 
had this protilem lieforo me, deeming li lo be one of the very highcM Intc^ I 
cat in plij-Bical Koology. and have Ions since arrived at ilie concloatan tlM4 1 
then vas no possible explanation of the phenomena without Ihe anpplialtiai^ I 
of acomtont change in ibe poalilon of the axis of the earth's roution; i 
I think there are other great Ricts in physical geology which canool 
explalited under any other anpposition. 

The qDoslkin wo have to consider Is, wlielhor there maynothanb 
during those rasl periods of the earth's hlslory which geology unfold* Mai 
aome causes in operation which may have produced the sopposed e^a| 
In tiie [NKitlon of the polos of tho earth; and it appears li 
take for our guide tho Invexllgations of Nenion npon tho effecu whfdll| 
ndondancy of matter on any point of the earth's surface 
produee, they will lead as to the conclnslon that thera must form 
bwn changes In the position of tho poles, with tho consequent c 
ollmate on every part of the earth. 

I OBSumo, aa an admlttod fact, that the mass of tho earth was at itrata 
fluid mass, and that ll Is at present a Hold muss with a hanleued cr 
that the present oblate form of the earth is duo to its rotation on i 
and that If wo suppose any eauae which would lend to produce a ct 
Ibe poslltou of the poles, the iuusb of. Ihe eanh was at all times, snd It «l 
tna to aHums tho new form which Us revolution on a now axis would H 
10 produce, but with certain chon^-cs in the hardened crast, to which I iriU Si 
ftirtlior ulludo than to aay I refer to what Is called "tiaty cIcaTBiR." wtaid 
paasinj; throairb last massea of roclis. which ore spread over largp m. 
has Split up Ihe rocks Into lam Inic as fine almost as ihe Imaginary flnxhx 
Increments of the malhemulielati, und also to (be rajt numberof'T 
by which the rocks Ibrmln^ tho crust of tlie cnrrh are broken up. und 
undulalloni of the strain in ncariy parallel folds orcr lat^ aceaa. EifS 
gromeirlcian must see that this is precisely tui-h a rcsaU asmlgblbaM 
pocted under Ihe snpposillun of a ehange Id the position of the pole*, w " 
auTcsiiondlng cliBDgo In the Ibnn of tho earth. To talie a simple Ulusti 
lion: if wc bold a thick book between the hands, nod Imagine the surfiMiy^ 
nod by the edges of tho leaves to represent Ibe surface of a bomoepncoiMl I 
MOf iDck, >neh aa that out of which slates are fbnaed, and we then f 
(tss one aide of tlio book so as to make tho surface sllghlty Incllneil ti 
mi$fBli position. It will be seen that an almost inflaltcaimally Kmall eUdh 
eouomenl is given to each leaf, and that this represenu what n 
Warthndcrthe hypolhw'"-^ a homogeneous rock, and prodoo 
IWlMft MR, Minis.' They bnlio a number of books side by side oi ll 
edona, whore ibey pasa a wrelchei.sido, It will In oliserved ibal end) bl 

About twenty miles in the soutbwaioue beneath it, ar 
ftn Bcrivo irolcano, at snme elevation *^ur through any (impound m 
Wblclt threw ont hot mud and steam, will bo observed that ibodisp 
IbMI, at distances of three tnH apart, tliera otisenc&\tiV\ta"t'Kdaav'* ' 
I /Asty/brtfidiffbrent colored mud,— Bonvi:»ciiT-.n-v-TOai\Y\\>» 




In (lie netli Fnipasllinn of tha 1st Socluni of Iho Prindpla, Theorem 90, 

rollmry 'ii, liuwUin Buy*: "But let there be added onywlicro belween ibo 
^>l(- mad ilic niuiitur a, heap or new miUtOT, like a, DiouDtHiD, and tliis hj Its 
I ■■ jpctuil pniluaror to ret'fflii' IVom the ccnlra of its moiiaii will ilismrb ilio 
u.iiiioii i>r tiie i^bu, anil tsnse its palca (o waiiiler nliont its BuptArDviea, 
liaaUnug drclei alxiM tbcmsolvcs and llidr u|ipo3ito pmuVi."^JUi>IIi't 
Tnmilalim, inO. 

n'e have ai> cvidenra [luu nilhln tlio hkloric period there baa beeu ul 
elcTo^n or laiT monniuD nuuu of »urb it miigiiituclo as could produtu an 
■ppredable cbuigs in Ihc position ortlie [lulciiiir the equator, and no reconU 
lit aslmaoiiiival obscrrstioiis oould, llierefure, show any such ebaages an 
have bMD advened to. But wo have undoubted evidence that in the rbnncr 
iwrioil* of the earth's biatorT S"'^^ mooncsln regiona, such a» the Andes, Ihu 
)!iiiialayM, and (be Rocky Mountains, have been thrown ap in wcll-deflnod 
L I i-c«ui V e grahii^lcal epochs; and knowing how vastly greater these monutnin 
iii.uaea mnsl ori^nally hare been, frotn the great de^tradation id which in the 
iJIdo or agcl tbey bave been subjceted, aud 1>cfoTe the degraded matter wua 
x|iicail ool to fill np the ioequalitleB of the surface of the earth, vie can ace 
k probabh: cause for a commcncemont of what Newton calls " the evogatlOQ 
Cf tbc V0\»»," and also the vsnse of a cban^ in their poailiini bein^ ■fcaio 
■id Again produced, until even the aietic re^ons may have been broni^t 
bum * ttoplcal position to their pieocul position. We can see also bow 
BBdw tb« hypotbesis Ibero would l>e a gradDid proi.iiiaeorapcraliarclhnatc, 
WTtiCi or temperate, or tropical, oi^r the surliicc of the earth, giving AhJI- 
Vtm to tbe (prcadlug of a similar flora or fbrma onder the necesaat? con- 
dllloM of light and hcAt for their development. 

Iks aalntlan of the diffleolt problem, under consideration obviously tnrus , 
■fMt Ihe qnestiofi of whether the geologist can show that aucfa luountaln 
■MM* may ba*o bwu tlirown up in fonncr perloils of the earth's history as 
waaUpnMlucuau"evBi;aIion''or the poles. I think wecau; aud tliat the 
tlialigM of climate, the spreading of similar floras and faunaa, and the 
Bndalatiuns and dislocations of the strata compoaiug the crust of Iho earth, 
on the neawaary eorollariea. A great numl>er of other sccoudary 
GnrCO, such ai the eruption of iipiCDai mailer In didereut parts of ll 
haoe, Hi is well known, becu in opemlion lo produce local chnn{:ca; 
f.asati.m of the poles is, as 1 think. tb« only came of those piwit, wide- 
clKead cbaiLLn^ which have been advened to. 

The fW.'tt established by our geoluglcol invcsligalioiu may bo Ihns fbrmit- 

liiL We have evideni-c of great chaneea of climate in several successlM 
perioiis, but with this pccnliarily. Ihnl wliilal llic clirooleof the cariieat peri- 
od* was nearly uniforui in all parts of the iclohc, this uniformity di>«ppe«n 
ill the more recent periods; the nniform character of Ihe flom of the coal- 
■ a proof of Ihe one, nnd the very dlfDirent characler of Iho (Iota 
if the arctic, temperate, aud tropical koiics, marks Uio great 
IB which haa taken place. 

e facts, if Ihey slood alone, might be explained on the anpposl- 
j Ihat. from any canoe whatever, the axis of Iho eanli was al one time 
IMpeiuIirubu' to Ihe plane of the ecUplic, aud that its inclination was chantKil 
H (be Inicnals which the chonijes of climate indleani until the axis reached 
it* pnwnt indlnatioa of twenty-three desrees thirty mlnutea. 
JID« auKMjievanliraiar M tkfl ptaM Of tin cc&l'nh'i'v tAm«M>^tf^ 
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each polo a drcnUr aitaior ftnm dghir to nlnetr mllM npnn wbkb Iteia 
woulil nefiir set, ■ml a much Utrg>>r uva wiiliin whirit, ul t)u> iuUliii(Al of fl 
T<!i7 sbori aieli', ihi-re would aivrnya be ilic li):bi Mid lirju uf aumiMT ti 
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fliTOmblB to the produrUon of a vccy unitbnn Rore: whilst M CM'h of Uw 
supposed inlcrvol* uf cbsDKC, the kug, cold uridc winiors of dio pfiscat 
tiou) would be gnuluallj iatmlDced, with a conrepoodiDg diaugu in Uw 
lUIfbmnt region* of ihe earth. 

3d. If theao changea in the dimale were the only ferU lo be acwmiitod for. 
tbU supposed chaui^ in the dinM-tion of tho asis of the oKh would oxplun 
them, although we are unable lo wuigu an; caiue for mt-h a change. 

BdI wo baVD also lo account Tor the Ibcl, that the Dow rold, liamn afrtk 
teglanj) hod at one timo the Dora of a IGmpcisM i-Umate, a« 
It had that of a tropical dhnnte. Again, we hare proof Ihal here in ChMt I 
BrioUn, wbcni wo enjoy a temperate etlniate, we at odd time h> 
cUtniUB, and at anolber and earlier period a tropical cliuiale; i 
prove tliat in ccrtalu pans of Ihc prceent tropical reeloD* Uicn w 
a tomperate el i mate. 

Now theselhclseannotboexplalDeaoa thcfliBthrpolhesli; bnl them 
be explained if wc suppose liiat, instead of a simple cban^ In the lU 
of the osis of tbe canh, the change was produced lij tho evo^tian of tl 
poles — that Is, that Ihe north pole mlg^t at one lime, forcxample, hava U 
Is tbe po»[tlon of the magnetic pole, and that it hu suct;essivel]' oi 
•everal other positions tlllli reached its prewnl position— and b; the !■ 
tlon of the axis being changed al each period. 

Umkr Ibiit hypothesis wo could explain tho nnifbrmily of the cliinalt In 
l)w flrat period, the diveraitj- of climato In the dilfercDI regions of Ihe canh 
■s at pment, and also the dlTenity of climale Id Ihe aaino {uuti of ilio uanb 
in (he inlermciliBte periods. 

3d. Bnl if such chanpa have taken place in the posllioD of the pole*, ami 
tbe earth has revolved In saeeci^lvc periods upon dllTErenl axes, we ougbi to 
have cTidenco of great corrcBpoDding cliangra in tho cnul of the nutb, 
■risiog fVom the Dioi-emtot of the proluboiaoec of tbe eitualoria] r 
into Dew positions correspondiag to iho movenwlit) of the {Kdcs. 

How. Ibis is prcdsely what wc do observe; for tl 
tbniwn into ondulatioiiH or eormgHlioos in Ihica parallel tu the n 
of the equatorial regions; that is, in Hues either parallel to a int«t(i 
or in lln» analo^us to loxodromlc lines, or in curves cui-h as woohl b« pi 
dnccd If tlie poles travelled by a sacresaion of movomcnti along a 
Iliws Into their present positions. 

Tbe eormgatious of the surfhro of the earth have, in 
tosiBthlng like (he enginMiimed line* upon (ho Imck of a watob ; and d 
an panlcolar mis of tbcw eormgations eormpandiiig ra t 
lliOM gnat cbaneei Id climate and organic lilb which have been icftml.M 
Thus, tat example, wc have in tbis country tbe sliaia thrown into aysu 
tUMbiUtiou, which extend rroDi Cape Wratb lo the Isc of Wight; Un a 
latlons of the older strsta being In the itorib in lines whid 
at an aa^k of about forl)--llvo degrees ftom northeast to 
UilKtatangIn tnalliwdrawii jndicdireoilonof the magnoile poIf>), a 
*tt inOi In nndnbuions tunrdng neariy eut aad wchl llnm boliji, )» ti 
if tur it Oitemail tU» iWha.paga SI, tKytt "t*» ^W* ■* % 
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flwstntK meet tlie mcriJiang (when, foreunnplCithcj are tbr inmt dlibuni 
•lirprteil nonb fortj-five degrees eaic) like Ibe ctemeuls of a loxodronilc Una 
wiilinai being parallel in Bput-e. Tbu dircctloa of tbu uicieni Itntla (ptiin- 
Itirp anJ tnuLudonJ le not a small loiol pheDomenoii; it is, on tlio contiary, 
■: ;>!icaotneDaD IndepenclenI or Ibe iliroclion of tbe sci^ndaiy ebains, tbelr 
I '.inchinp, and the Binuoshlcs of Ibtir ralluys, — a plienomenotl the caOM 
' wliicfa lias acted uailbrmly tor prodigious distances; as, fbr aiBinplo,Iii 
oadcnl cotiliuent between tbn pamlli^ls of forlf-lbrec and. Uny-ae^ea 
I ^ni» north latltudo, ftam tbe nortb of Scotland aa for us the coullnei of 
Asia." 

In the morflmentB of tbe equatorial protuberance we have tbe only ft>n^ 
afb^uaiG I o produce Buch wiilc-aprPuU eflbcli as Ibese, or (be " slaty cleaVBBO*' 
in the niune direction aa (be lines of (be eorragiitioDs, or the i^reat systiMna 
<:f " fSults" wbicb cmsa tbem, ortbuse great systems of "joinis" bj which 
''. i)ie rocks oonipoaing Ibe crostof the earth are diriiled bito rliombiridt, 
:.i<h. Id repeat my former siDilc, arc like the Interstices between tba Una 
• ■-■I i watch. TIte |;;Tcai chtuigeH in climate and in orinnic life wlili'h occuired 
^. pctkid.'i corresponcliii); to periods of great disiurhance in tbe strata of Ihs 
fianli, oud the Bevenil syslems of liiu^s into which (he uncluliUiona of the 
(trmlA are thrown, are all co-related phenomena, and no llieory will be aatis- 
factory dint does not embrace them all as resulting Ihim one and tbe sama 

4l]i. We have now to consider whether the Btndy of geology, wbleh hM 
timiifthl to OS the knowlolfre of thtso so remsitably co-reUtsd cffeets, doM 
Bol abo ftimish lu wltb data to enable as to trace ibe eaiue oftbem. I havB 
nlruady staled that we liave in tbe monnlaln masses, wMcb bava been 
n]>lieaveil aidifTerent periods and In different pans of (he earth, a EUifleient 
cause fbr producUiK that evasion of the poles which Newlon, tielbni SJIJ 
at Ibuse geological fticts were known, has said would necessarily resoll fhira 
their DphesmJ, and Ibe cvagallon of tbe polo would produce the olisorTod 
phenometui to which I have rel\irrod. 

Since Ibe commencement of my ioTesiigaiioBs on this snl^cct, I han 
requested Caplain Clariie, R. E., to be kind enongh to nndertnhe the inatho- 
itiatical invesii)i;>lion of (his difficult problem, and (he result be ohialiHsil 
__ )wve» no tlonht on my mind bat that the evaRation of (ho |iotes is the tme 
IBOf the change of climate, the comigallon of the surlice of the earth, 
'leotlm pbenomena adverted to. 
' n powerAil opponents, Colonel Jomea Qnally replica, s(a(lng in lbs 
It hll position anew, as follows: I have sold ihni the oleva- 
!i bos produced an " evagnlion of the poles," which, 
ce, bos produced a change iu the form of (be eonh, and cor^ 
niiated and split np the strata composing Its ci 

exiRit of the evagailon may have been soch, tlutt at one time the north 
pole may have been In such a po«l([ou that tbe axle of tbe cartb was per- 
pendicular to Ihe plane of her orbit (whiiji " 

in the same positiou as the m<|4ine(lc polo); and that at sQcccsslve epochs 
it has occupied other positions', till lErenchtit llspreaenlpodtion, and c< 
the cbango of climate whict|'dlstlngnishes each epoch. 
^jrt^ltltiE the COM In Ibe ."most fovorulilo form for produclnB the largest 
», and assuming that if mouniBlu moss was equal lo the nAo"' P"" "' 
H of the equntoiWl prolnlierance, the rcult would be the shift of Iho 
irOM «nb 10 jpoxteut Of one (K n 
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■nppai«d, vii., ihnl tbc cnnh l« not ■ rlgtd body, ihe finl diy' 

aiBko tba new poBJdon of Uie BKlBa^DspenniiiienlpoAitiini, 

U ]«ul, until a^iii illalurliecl by Ihc uphcain] of siio ~ 

«*piib]o of prodaHtig Biiolher chaoKO. I bope I btive correi' 

vtuLt Mr. Airy admiu, und thnt ire buve now got Ibe problem laio ■ Ibrm 

Wbkb wfH cnnblB ns very renclily lo disease it. 

And flnt. an to Ibe magnltnile or moantain nmsBoii at tbey oov •xJit, I 
gmnt tbat Ibere Is no vxuling maat Ibui can produce more than a Mucdr 
■pprednblo cbaiigu. Bui Ibe present moonluJii tnusBes repreicut tnu Ittf- 
menu of their Ibrnior bulks. Tbe grHit ranice Of tbe Andes, witb tbe wImIi 
wmtliutnl of South Americn, i> probably (he most recently eleraMd moBB- 
(tin Ruim npon ibe face oT tbe eartb; Ihe whole bas been mlteil to bt 
Vnsent great hol((bl of about five miloa irilhin the most trveat grmio^gai 
period, and tlic greater pait or it has been ral§ed sercrai fed wicbio DOT on 
Unic. And 1 know o( no reason why It should not conliuue to tIh mill It 
nnctwd a moKnitade which vould produce a Genslble change In the poiMao 
tt IbB axil of the earth. But allhougb it elmpUfln the concrpilon nt Ibt 
problem luBuppoee the oloTatloD of one mounlaln mam, we aced not tlepead 
«pon the ulevatlon of one only for produelni; Ibo effect ; for if. with 8lr C. 
J^ell, wo (uppoae other cunfiKutadons of tbe coolinenU and >>e«s, snd tIM 
another KresI conliatnt, with lis mounlnin rangci, like tbe Hlmalayai, ran 
■bnullBneonsly witb South Amerii'U al Ihe other side of Ihe Klobe, wUlB 
Other lands in oppoalle directions are sinking, it Is obrious that oDilerlUl 

fMiqxMltlon the effect mi(;bt be qoadnipled. 

Bnl, It may be nsked, can this elevation of moautain masses be suppoted 
Id conlinue to proceed to an lodettnlte extent? Certainly not; their atudBtV 
ft certain mBgniiudc would load to nsniu which would rapidly. prndiK* tt» 
Wdoctkui of tbeir balk, if it did not sweep them away aliogcihor- 

The great Ewjlogicol epochs of which wo have been ireatinR are sepwMed 
Vt Intervals of what may bo called Ihe periods oT tranquil depusMoa «t 

-Marty horliontal strata, anil those [wriodt of diitorbnnco darinK whldi iha 
■tnta have been thrown iulo Krcnt systems of nndnlatlons, and wtnli 
Mce* of animaii and plants ntler^y and almultancously anniblbiteil otw 

'Ibe whole worU, and Ibo climate cbnnsod for Ibo eueccediDK porioil of inK- 

•^allUiy. 

Those iranqai] periods hare been of sncb long dunttion, that no gptHtf^ 

BDlnres to say whut number of years they occupied : a period of mOltoa* 

,^ yaaiB ago Is bul us yesterday in geologlcaJ chronoloii;, and llM mt 

of lime required (br mouataiDs la allaln a mognilDde snlDdtal t» 

ale of tiBniiuilllty ie necessary lo, and conslsteot irlU^ lk« 

it InvcsligBte this problem, therefore, nnder Ibe *uppMlUoB 

tain masses have suddenly mode their appearance In MJ 

Their Inctvoso, as measured by the chronoloiiy of una, it 

e could nol posalbly expevt that astronomidU iitiiiiii ullm 

Id detect tbe effect of tbe Increase in ibtir mBgnitudo In distorblnc dw 

of the axis of Ihe earth . Tbe effect of this slow increase may, bf a 

ilogy, be compared with thai which toltcs pbice when lhob)u««r» 

slowly dissolved, nnlil erentnaly tbe wbole maaa xtNS ■ 

settles Into ■ new poeliion of eqailibrium. 

iOpposa that a mountuin mass may pot^slblj have atlatned 

to prodaee Um ehanis», and, Aia). Wi 'Can o^AiA'i 
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tnmlni^^at hi tN history the eanb give* a sudden whirl, lad rtwiiiniM 
■ new pMltion. Wa mast flnl cndoivor to linnfciae irhal would be tbo 
dfea npon iLb ttmlB tompoainB the crast of the eanh ronsrqucnt upon the 
BWtemtinl of the proluberonl ergtiuloriaJ mass; the atmtii would bu Ilwown 
Into nndalaiiotu in (lansi-loxodTumlc lines, sauh as have been dcGcrib«d by 
^amboldt Hiid otlicn. 

And Thai wc muct nvxt Inqnlrc irould ho the efluct npoa the greiit rolums 
Of wnter In the kos In whfeh the itnita wgto being deposited. The water 
wonld be thrown wllh irrasiBlilile vlolcnt-e upon the coutincnls, whole roraa 
of *ii!muts and plunls wuulil lie aimultaneomlj destroyed, and the mitiu» 
ofthcQanh ground dawn by ibo water Itnelf, and the forcing along of vaal 
miuRcx of detritul uutttvr over It; and Anally thi^i^ would be >ui^b n chanKe, 
1>e It Email or grvat, in lb« poiiltlon of the poles of the earth, and In the Intrll- 
DAIIon of IB axlB. as would produw a rtiantn of cIlinntB In every part of I Lo 
ttoHH, but more marked in the arctiu and nimpci'sle n:)dun» than thi- tropi- 
od. We have bnt to snppoae ihii repeated again and again tu at:coant fur 
nil the oliBprTed phonomena. 

In weit-hlng tlie probability of the truth of this theory, we innM take 
into coneideralion the lUct, that no other theory has been before advanraU 
whtirh would ueconni for thcM 9o iurlmurely correlated phenomena beltij; 
ptodui'V)! by one oud the some <nuw; and I still hope that Bome at kntt 
of my seientlfli: friends will admit that I have given thorn to it a yaluahlo 
••wrfnkte " 

In oppoailion lo these views of Sir Ifoiiry James, Mr. Jukes, one -of iho 
ditwion of the Geological Survey of Great ilrifaiii, publishes the fnllowin; 
fonununicMion in the AlhBucam, nuder date of SejjtciDbcr 3d, I860. He 

In the flnt plare. I woold object that there la no proof that " them has 
been everywhere a chango of eUmale; " ainrc the inipital and sub-tropliiU 
punloiis uf tJje earth'H surthco may have always hod pretty much the same 
I'i'-aa icmpotaiure which they have now, (br everyihlng we can show to Iho 
I iKitmry- Ii is, indeed, aJraosl certain iliat Iho arctic and northern tcmpnTata 
r ^Hons were once warmer than they ate now, anil that warmer dlmale tuertii 
I- liare enilured fbrall geological time aniil a very recent geological period. 
It is equally certain that large ports at least, if not the whole {there it sonie 
tloubt as to that), of the northern temperate regions were, during IhM 
letvnt geological period, considerably colder than they are now. This eoldar 
climate seems, during that same pcrlixl, to have prevailed as Ikt sooth oi 
Kortbcm India, Judgini; ftoin the former greater extension of the gladen-of 
the Himalaya, as described by Dr. Hooker anit others, though possibly that 
mi^bt ailmil of explanation on the snpjiosirion of gteatcr moikturo there, 
i-niuvd by ilie Bay of Beni^ol extending op the present ralley of the Ganiiei. 
Wo have, however, no reason to look Id any other spot on the globe than tha 
pfcamt north pole as ihu centre of that cold climate daring this ^adal or 
pI(ilsto(ene period. Neither has any one yet vcnrurcd to point to any other 
rei^on of Iho globo as having been possibly ita arctic region during any 
prerioua gcnlogical period, — !«a in g his argnmcnt on the fossils 
rvgion having a more arctic character tlian the contemporaneous li 
siirroiitidine countries. 

The rhanira of climalH Beems. as Ikr a^ wc can judge, to hare been a geo- 

~ ~* ~' M wham « nilliier temperMnreoM motainaiiVs ftiB^wA a<« 

25* 
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the globe, to one In wliirb tlic ^oeBl iliitribntioD or btti wu toon mail 
■nd tbo eliniDle more " exceuivo," the meui tcmpenuureof tbepoksmgl 
becoming certainly leaa, anil pussibly that or ihe eqnslorial fegkHU CM 
graOm, ihaD berore. It is obvious thai such a change u one that CMtttM 
accDunleil for by aiiy aMniU); of the saith's axis. 

But even if we diamiss palvoiiIoloKiFiLl ari^iuiienta, aad look ■olel}' to 
ibnn or IhS oortb, it seems >o niu Iluit wc have good n»fan to doubt Uw ] 
■tUlity of a ehoo^ In tbe caith's axis of rotatioa. AdminiDg the WMn 
tion adopted bj Sir Henrr. that tbe earth was al flnt a Huid maM, i 
anarwarda a maiw with a hardened rnul, it follow! that, If It lotMtd i 
the same SBlocity as now, the oblalenesa of its epbcroid must l»To b 
originally as greet as It is now. That oblaieness may be coiu;erTed thai 
we imagine a perfect sphcm to be described abont tbe centre of the eailb, i 
the distance ih>m the centre to the pole> as its radius, the snilkce of Am 
sphere would coincide with the earth's surfkoe about the poles, bat wi 
(ink regularly as we nimicd fmm them, until it reached a depth of •! 
thirteen uul a quarter miles at the equator. The ennb must have bad (I 
ab I'Hitio, a protnberant ebell, gradually bidging beyond tbe tuna of a Irat 
ipheie, till it reached to ihe ejilcDC of thirteen and a quarter miles, o 
MTonly [hoDsaod feel, about its equator. It Is very dilBcult to • 
force, internal or external, could hsve given lo a globe thos weigliled ml 
balanced all round such a peniumont tilt as would o 
other than its shortest dlamcler, or could so alter its form as to nwlw taf. 
other diameter shorter tbao its origtual axis of rotatioD. Tlic hi(;heat mc 
tain in tbo world, Mount Everest, Is only Ave and a h^ miles high, < 
third of that height lieing a uiere pinnaole. The table'land of Thibet, wtib 
the Kouculun and mmalaya moualaJng, is certainly tbe largest prqiecttat 
HUUB aboTO the surmce of tbo earth; but ita mean height cannot be g 
than two and a half miles, sud its greatest diameter Is only aonw i 
HTcn hundred mites. lis mass, therefore, can bear hot a very amall |i 
tion to the mass of the protulxMant belt anrrounding the earth in 
aitd still leu to tlio wbolu prolubeiBut shell, and can, therefore, hi 
•qn^ly alight influence in oVBrcomir^g the effect of that shell it 
llbiium lo the earth's million. If the mod 
•artb's lorfkcc, namely, Iboec prominences which form the n 
laad, and those hollows in which iho ocean lies, be wholly within tta p 
taberant shell of the earth, — and I think that we can have uo dooM d 
Oiey are so, except in iho immediate neighborbood of the pole*, — mk 
theae great IrregiilaTitiGs balance each other, and tbe equilibrium of tho ea 
be maintained, it appears to«ne Itiot the additlou or subtiaclion of a ■■ 
wrinkle sucb as the Aljis, the Andes, or tbe Himalayas, could hardly Im 
more than an iDfinitctiiDoI efToct oo that equilibrium. But the nnrri' ' 
Irregularities am to the pole, the less would be their diHtnrbini; effect, ■ 
high land or deep sea there (and tJie Arctic Sea, s 

ativcly shallow) would have lees effect than in lower latimdes, whil* « 
as the latitude dccicoses iho compensating protuberance in 
Sir tlenry assumes that our present mountain chains 

~ . w, because such vast masses of rock lia*a k 

^nmoved Rom above those of which tbe present mountains a 
^OlUy agree with bim in tlie vast amotmt of erosion and dei 
II our mounluin chains; but, then, I bcl 
A wearing BcAou «t tbaiMW 
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;Ji fiie deatmrtivB plune of the flea-lercl, both on their flret emerg- 
ond HI iiul)B«qtuml pmoils, when, after dcpresalun, cbey have had agaiii 

10 rise through that level, Honeier gieat may have bi^n tlie rcmoTBl of 
roek, therefore, fVoro orcr what are now the creBln of our mountitina, It does 
not foUaw that the niDuntains were ever matErially loftier than they are novf. 
Not oniy were ihose vast sheets of rock remOTOd hy Iho action of the sea, but 
the Ki>FS and {lassea that indent the Enmniita of iDonntains, as veil aa many 
of the glens, ravines, and vaneys that furrow their sides, were evidently com- 
menced by the same action, thoi^h I am quite willing to believe that tttnos- 
pheric agency has deepened and widened, and sometimee produced, these to 
a much [pituter extent than is tommouly supposed. 

We cartainly mnld not have any example of the elevation of a mountain 
chain during historic times if, as I am fliUy canvinced, any moDutain chain 
Teqoireg, not thonsaods, but millions, and even hundreds of millions, of years 
for its elaboration. 8irC, Lyell has given us ahundant proof that tbc two 
actions of elevation and denudation, by which mountain chains have been 
produced, are still going on with as mach vigor and intensity as they ever 

Funbermore, I would observe that while admiring the Ingenuity of Sir 
Ileary's application of the hypothesis he favors to (he production of sach 
atructarea as "(iolls" and "cleavnge," there does not appear to bo the 
eli^bteet necessity to evoke such a "deiis ex madtina" as a ahift of Iho 
enrth's axis for the purpose, since they might all be caused hy the local 
movements which now inks place, and seem always to have been taking 
place, in diffiEtnut parts of the earth's crust. 

Lastly, there is not an; good evidence in ftvor of Iho supposllion that 
perloda of tranquil deposition and periods of disturlutnce were ever common 
to the whole globe. On the contrary, everything is in favor of the belief 
that, during all geological time, tranquillity and dlslarbanco have always 
been simultaneous In dlfilirBnt parts of the K'obe, just us they are now. 

That " whole races of animals and plants" hare ever been '* utterly and 
entirely annihilated over Iho whole world," is a gratallous supposition taken 
up at one time by geologists ftom want of proper consideration of Iho fkcta 
of the CAse. They nnronsdoasly assumed a continuity of succession in the 
deposition of the groups of strata which can never be proved, though. In 
many Instances, It can be disproved by evidence indepandeot of the fossils. 
I have often discussed this question with the lata Edward Forbes and others, 
and have arrived With them at the firm conviction that the change in the forms 
of life inhabiting the t^lobe may have always been as ^ow and grudoal a» 

11 has been during the historic period. Wo know that some species have 
become extinct, not only for particular localities, but for tbo whole world, 
even within the last few centHriea. The introdnrllon of new forms may have 
been Just as grsdnai. The appearance of sudden changes in the fossils 
found in a vertical succession of beds is due to the ftct of our having one 
group of beds deposited during the middle, or end perhaps, of one great 
KCulogical period, resting directly on the nndistarbed surlkces of another 
((roup of beds belonging to some anterior period; nothing having been 
deposited in that locality during the whole vast interval by which Its lapso 
could be recognit^d. 

MytWendSirHenryreftrs the production of the corrugation of the strata, 
and that of the joints, fiiuKs, and cleavage, which f 
■M^r^ttefrotnbBra nl mass of the Etotw, an4 W 
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produced by tbe crerntlon nr mouniain cbnlni. Itnr, as a miiner of fl 
DVCTT munnlaln (rlioln cui be shown to be KciximpiininI by rorTngimd M 
BiiJ riLullE, mill Bomt^tiniGa b]/ cIcnvAgv, and urun, pctbnps, bf lytuac 
joints, in ench a way as :o fbore ibot all iIipm strautarcs were prodnocd b 
the eleTatJon of Ibe moantuio cbain, or, Tstbar, IbBC tbat elevation ■ ' ~ 
the other phenomena ii'cre the simnltancoas resnlts or the si 
oeHon. The itiHuoneo oT this netlou msy iioinetlmes be tmrad to conalfln 
able dlgtnncea into tbe lower laniln on each ddo or Ibe mounlnin t'lialn.B 
nllj hiding away a» wo rceede from it, so as to show i 
rhiiln wiu raised over the tine of greatest intensity and largest cndnnncv 4 
R eomparatively widely spread dlatarbina force, wlilcb, uever " 

llmilod to a Pertain part of tlio crust of the globe. 

It appears to mu, then, that, lo be strictly eonslBt«nt, Sir Henry shoV 
refer the elevation of mountain chains thcmactves lo llie bIoi 
sbiftitiic of the earth's axis mid Itj protuberant efLualorlal muii 
that ease, where are we to seek for Ibc vaose of this sbinitic? 

The views of Sir Henry James baTO alsoeatlcd fonh the Aslronomef RofA ' 
trf Great BHtatn, Professor Airy, in an article, In whleh, wbite Bdmittin^ tbe 
■cmiacy of the pHnclpla Inrolied by Colonel Janios, he doabts the adeqiury 
of the cause, in mBcnitadc, to explain ilio supposed bITmi. Professor Ilmi- 
nesey. of Dubllu, also publbihes an article In wblcb be supports the vten gf 
Professor Airy. 

iVSTEU iirro Tax 



The fbllowlng is an abstract of tioine remarks made before the I 
Society of Natural History, by Professor W. B. Rogers, on the ocrasion I 
the presentation of a paper by Mr. C.A. White, showing the gradual pi 
of a Devonian into a Carboniferous fauna, lu the rorki of tbcKO two sf 
In Ibe State of Iowa ; -— 

PrufesscH' Sogers eonstdereil such a gradntional change, or ancb a nh 
of mrcl In snccesslve formntioue, as but Ihu nntiirul result of the noen 
tlon of tlie strata during a long period of comparative repose. He be 
thai Ibe abmpt transitions so onen obscrred In passing from one geot 
formation to nnolber were not, at some maintain, an essential naUlin lilt 
lifo-blstory of our earth, bnt wcra the memorlalH of the dlstnrMns > 
destroying agencies to which Its living races had been snccisslvelj- mqiMI 
Tliaw hostile InflneBccs Imve at no lime l)een of equal intensity over wH) 
raded areas, bnt, varying from regiion to region, have in some ^R 
Alttcled only In pert (he Etream of Uvlnit descent; thus anbstlMtlnit Uft 
abmpt transition which marks tbe incccsslTC (UDnn of one disMWII 
gentle gradations and Intermingling of ttomis presented by the cornqK 
Ing deposits of another. 

Befbrring even to the limits of the greiil paleoioic divlshHK, M 
dcflncd by sharp lines of Beparation, observation bus shown tliat In d 
localllicfl the transition Is so gradual as to present no greater «nuMBK 
change in fbssil forms than orcnrs In passing from one subordinate R 
. to the next. Ilcnco we Ami Ihnt the ablest European gcologfatau 
wd as to the line of separation between the Sllnrtan and OevonliCi 
f.bMvreen Ibe latter and the CnrbonitWJUs flttv™*" ''^ *™™' "* ** * 
f kimtfii districts ; while reoent ol)BerVBt\iMiE ^n "Ws couwvrs «.«& lAntMft.'' 
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i''nt]ed lo oMUcrate the pr^iitiTac^ lino of 

:i'iii luitl overlrlne Pcnnlun hlmta, wbi 

iiiptciplf ilcvoloped. 

As re^anlfc the paiioge frora tbo DcvonisQ to Ihe CnrboninMDUg si-rics, 
Pioteior ItogtrB roiuarkcd iha[ lliB ohservatlons of Mr. While on Ibe Bnr- 
Ungton streM bad tlielr cDnnicrpari In tbose of Grifflch, Jukes, UcCoy, tnd 
taha Irish |;coloeiat«, who have bvtm led to iac:]ade In the Jower Cutioii- 
[fenius scrips of Irelniid a thick i^up of deposits which Murclilson and 
Dtbere pUu« In ChD Dcvoiiiaii. luileud, according to McCo}''s dutcrmlnBIioni, 
Ibc Carboniferoiu limestone of Ireland contalos among lis fossils qalto a 
namber of forms idenllcal with tliuso of tbo Deronlan rockA, as well ai 
lUfiny that lic1on<; also to the Upper Sllnrlaa. 

Tlieso facld and considerations lend support to tbo Ticw that the chnngei 
of fouU faanie am mure gradual In proportion lo Ihe decree In which the 
incntnlve depo«iCs of a given period have been presorred from deitraclton, 
and certalnl; favor the doctrine of a gradatianal conlinnity Id Ihe succauloa 
of lIvlUR nicea mlher tban that of audilen underived ercntlonn. 

Looking to Ihe queallon of Ibe equivalency la time of the rocks deicrfbtd 
In Ur, While's paper with depoaliii In Ihe eastern and soathcaEtem part* of 
Ibe Appalachian basin, wo ore strui^h with the enonnoui Ihiekncas of the 
several pronps of strata in Ibe latter re^on, wbich And a ropicsentation, sa to 
period. In the inconsiderable mass of ralcnrcons and other beds, oecnpylng, In 
ibl> iresicm [oraDi;, tbe interral between iwk* of unvqaivocntly DeTOQlmn 

and Carboniferous a;;cs. In this part of the Appalachiaii area, Ihe Interval 
tcfbrred to includes not only the vast IhlcknCBs of rod and vurlBKBted strata 
of tbe Poneni or Catjkill series, but In Fennsylvania and Vlndnla a gnat 
moss of (onglomerate, sandstone, and shale, containing in some dittrictl 
tonslderablc seams of conl, the whole attaining In places an aggreuate Ihlck- 
Duss of more than hIx Ibousand feot. This latter, or Vespertine scriea, 
malnialning a position alwa;s below the shales aud limestones charged 
•witb Ardiimala(Faiatdla) Pnilrttmra, aad other cnrlx>nift:roas llmcalonB 
ftwsUa, and forming a lower carbuniTeroua group corruspondinK to that of 
Scolbuid and Nova Scotia, ma; perhaps didm a place on tbe same tlme- 
loTd with the portion of the Burlington group in which the cHrboninsrons 
fiirms have assumed predominance, or may extend in period as far as the 
lower Archimedes or Eirakab Umcalone. 

But all such attempts at synchronliing distant deposits must be limited to 
a general atid va^uo reKnlt^ Even when corresponding fossils would seem 
tu mark ■ simoltaneoufl origin, we must not fornot Ihe large agency of 
mlKratlun. and the Ion); lapse of years which In many coses may have hem 
ruquirvd for the extonsion of a Uflng race Into distant sobmailae settte- 



I following paper was read at the American Association, 18fiO, by 

•SOT C. H. lUtchcork, of Amherst. Man*. ; — 

k few years rko, nn one ihonubi It possible to idenil/y any pnrtiralnr bnl. 

M of beds, of coal In the carbonirorous system by means of peculiar or 

:: foislls. But now, thanks to several ohserven atul colluclon, 

R Is Leo Lvsgncruux, of Columbui, QVl\o, 1 
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ro*l bare been (bund to bo dialiDgniehcd troni om *noihrr b; 
tbrniH or ve(i;ptiitloii asiotriHted wtlh tbem. Eiu'b aertes or b 
claiud idih li cither I'LumL-ieiimic npeolca o( plunu. or, mom ususIJjr, il 
cnl Rpedes. common lo aovcr&l Burieii or bcila, but groupoii WKctber la # 
poCTllitr way. 

[n tbc Appuliu-hian nnd tbe Western coal-Qelda tbo aynrbrnntiai of A^ 
dllTcront bcd< has been largely Mscortalned, uid tbo eqaivBleocj li mt*' 
factory, 

Tbo eqolTalenc; of tbe New Englnncl beds of cool witb tbo otlicn t 
never till now been ucertnined. We have mode collvrtluna of pbuUs fh 
■eveml localities In tlie Hew Eaglniid basin, and Hr. Leiqueteux a&dl ll 
thi^ir dlalribation corrcaponda to tbat of the licdl in Ibe oilior Inaltu, 1_ 
londllloa examined are in Wrantliam, Haw., ThIIc; Falls, rortauoulll, aai 
Srwjxnt, R. I. 

From Wieniham the fbllowing species were obtained : AitenfA^BUtt la 
ftolala, Laqr., A eqaisfli/ormii. Brgl., Annnlaria loiigifolia, Brgl., Spl^^t 
phlflum Bchlalhrimii. Biyl., Calamila Sadaiwii, Brgl.. C. Ciaii. Brgl.,." 
roiilerit Jfciuosn, Brgl., N. ftirauW, Ltn/x., If. Lmehii, B 
pBimjrfDcuiioi, Lagi., A. nervoBt, Gapp., Pir«plrru iUilani, BrgL, P.« .^^ 
rusemi, Brgl., Sphaioplaii al^bresialn, Laqz., h^idoiAt^ma, nov. ap., Wfft, 
mrarpan, nov. ap. Lesqncreux snya of tbe tucallty of Ibeu planta: "11| 
OXaeC RicoloKlcnl horizon of tbe abalea where these species of Ibsait pin 

have been collHlcd U obvious, not only from the apeded thetnielrtc, li 
also lYom tbetr icIaUon in number to each other. Il corresponda witt fl 
shales corerinfi: oror No. 3 caul of the Weslcm aoethins of tbe coal moMan _ 
equivalent -of coal D. (Lower Freeport) of J. P. Lesle.v'a 'Manual of C(ML* < 

"The exact counlerpnrt of your shalc« (or exact llkenoas) ia fi 
dolly at botb [ho Salem bols of Potuvllle. at W. W. Wood. Port C 
and many otbor places of tbc antbrocitc bosine of Pcnusylvania; knd In t( 
Westora nnl measures, in Kcninchy, niong the Tuc river (KpormilnK Km 
tacky fh)m VlririDia), In Greenup, Lawrence, Breathitt counties, etc. In 
WceKrn coRl-flolda of Kentucky and of Illinois, tlila bed U frcqaoatly ftlU 
wflh the same Ibesils, and ll la one of tbo beat anil moat reliable fbr 111 eoa 
In the Eaat, this bed is |>cncnilly separated Into two or three dlffbroU bM 
b? ciny partings of Tarloua thickuuaiies, ench lied of clay conMtnUqc H 
aamc or nearly the »Bme planla. It often rnna to Ho. i, troia which la ll 
Western coal-flelda It is separated by a Umealomt, and to which It la n 
by its vogelalion, or tiio ferna." 

These abaloa in Wrcutham lie above a bed of coal which baslu 
•t least a bundred feel; and probably tbe bed which was worked II 
Hold and Dtber adjacent towna Is at the aame geolo^cal hortxon. TIw pi 
from Ibeao beds were nut exumiueil, but the probability is, as saQjcand tn 
Lraquereux before he knew of its rclnlivo position, that tlila vrorkaUo beA ~ 
tbo egnivalenl of No. 1 B, llic bi^; or miunniolli coal bvd of the East. "Bt 
Is conflnnod by ibu early dbcovei? of sil)(murin si Ihu lower Wtvnthai 
bed, and in Miknslleld. 

The Koncrnl position of tbe Yallcy Falls bod is the aame wltb thM Jtt 
de9crlbo<l. Wo did not obtDin a auffldcni number of planta rton Ita atak 
to autborito a certain cunclnsiun lYom tbem. 

Ws bars mndo a caicAil examination of the island of Rhode Illaa0,pt 
tb-ttlRrljr its aoathcm put, kud tbe to\\a-K\DK \a \\u: ovkt of uratt, «im{ 
■tiif; at tbc bnae of the carboiiWcTOiis bysikoi tt»4 ■?mwtfiffli*'a^s««*s 
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CooTN conehimnata ranlitlninit doniCBled pebblei, 900 leet; aUtcB, iluk<, 
*to., 470 fnt; con)^oinE'rale, 461 (eet; inuaauros concealed, 020 tixt. Just 
HlioTe these mnceolcd meiiKDrus wo collcrteil «pei:lineaB or Peeopalrrii a0aii, 
Brgt. (never before fbund in Amcrim), P. arboreieera. Brgl., P. itnita, Bryt., 
J^mplniUilet luUaani, Laqr., Annalaria aplirnaplinlluida, Bryl., Aphltbia, 
BOV. (p., Bphaieipt'yUtim emarginaliim, BnjI,, S, Sdilotlitimii, Slernb., Sphaiap- 
tfU, nOT. (p., k[id Annabrlafertiliii, Stemb. 

ftntnj over about 250 Tect Ihickness of Blale, »indatonea, and eonglDmo- 
mca. wo nen come lo gbalolRicodaml witb numerous small beds of antlira- 
dle, mud cuntainiai; Prcoplrrui norou, Brgi. Beventy-tliu feet hlgber In ihe 
•erks are iwcntr-flve feet thlcknosH of carbonireroiu ifaales conulnin); tbo 
JWAopffri) Pludcneli, Brgt., and XtaTopterii tmm/uUa, Brgl. Tbe rnonl pro- 
dnrlJvc l)«l of plants ]■ two feet thick, and is sevenly Aset falgbcr fvl. Ic 
rtmttllM Aalrropliifiila tablaeBii, Laqx., Pea/pteriiariiBmaiH, Brgl., Aaimlaria 
firtiliM, BImb,, Ntunplrrii, nov. ep., allied lo N. Qraiigeri, Brgl,, liepiili/UDt- 
ttu, Ptropterii anila, Brgl., F. dailala, Brgl., P. ciialhra (f>, Brgt., %thaMp- 
tritttcgarii, Brgf., AiiimlariatplienopliiiUoidtM, Brgl., Spheno/^i/Uuin SdilMlKimii, 
ftmb,, Ctiehpterii, nor. sp., Lepidudtndron dicAafornuni, Sicmb., ^Amiipterit 
infcTHwrfici, Lagz., Piagilerii aryuln, Brr/I., P. orropleridiiit, Brffi., and Iwo 
IndelennJDable spcdes of PrcopterU. This latter group corresponds to the 
plants ftiand M Ihe South Saleni beds of Fottavllle, or the upper part of 
So. 3 coal. The Wrenthnm ipecimcns la distinction f»tini tbem are from 
tht North Salein bed at FoRBrllle, or tbe lower port of No. 3 coal. 

The next five hundred feet of coal maaEurea are mostlj' concealed by soU. 
A H'w seams of caul bave been discovered in tbem, which mu; corTOslwniLs 
with cool No. 4, as tl overlies the plants of No. 3 coal. A Ibw species of 
plaiiDi. wbicb are not distinctive, buve been found at the top of these tiro 
hundred feet of Btrau, Iramodiutely niidcrlylnn a con|;lomcniie of fifty Ivet 
or TDore thickness, whose positions correspoad stntdgraphically with the 
the Hahonlnft sandslono of the Wcfli. Above this couglonierato ibere art 
1,331) fe«t thickneu of coat mcasureit In the Iowa of Newport, In which no 
seam* of coal have ev^r been discovered. This may be due to the fact of tbe 
comptele alteration of these mBasuraa by metamorpliic agency into slUcJous 
alaio. Jasper, dicrt, serpentine, dolomite, and granite. The doiomila Is In 
two b*ds, one forty-flve and the other sisly-five feet wide. Tiie total thick- 
new of Ihe whole syitem at Newport is 649T Tect. 

In the north part of Portsmouth arc the only beds of coal that are workwl 
upon the whole basin, — at the Aquldnculc mine. In tbe vicinity of i ills 
tnlue there are tleoen different beds of coal. Above tbe beds worked for ciul 
thrM seams of cnai have been fouad, and there are six below. From tlio 
(bale at the mine the following species of plants bnvc been obtained: .ilRiiii- 
larlafitfilia, Bitnib., Odmiloplent Beardii, Brgl., Neun^erLi, nov. sp., related 
to N. Grangeri, Brgl., Fttvplem arbamcaa, Brgl., ^pTmiofHm* Oracaihotilii, 
Brgl., and several others, not yet examined by Lcsquoreux- These are ibu 
plants pecaliar to the Lower or North Salem bud at Pollsvllie. 

Thos all Ibo beds of cool and shales containing plants which wd have 
ex&mioixt In tlio New Eajtland coal bnsin tiolong to the lower coals, and bIh> 
lo the lower parts of the lower cools, since Ihey all tie below tbe MiUioning 
tandslone. Beds of coal (perhaps series of sinail bode)are (bund, cqui vale nl 
lu Ilia Pomoroy, Soutli Saleni, North SsJeui, and Uammoth buds, in other 
owl baaina. We Uiink It doubtnii whcthor the bods of the uppvr coal BiKw- 

«na«f MkvtadMWBiDbe fnoiid in Uw Htm Kn|)u4«HLWA^^MDk|. 
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from malamorpbisin . iiartl}' from danodiuiDn, 
bovG been tlcpmited. 

Ur. Liuqiutreiui coiDparca the New ED);lan(l bmJn viih tbc oOwn < 
follom: "Fromyoiuvciy inlcreiilliiRiteccionof Aquiilnvck Isluiil. It appM 
IbU ltc«r or mt Iba wustera llmiu of Ihe coal flelils of Nortb AMnka d 
mulilpUcBtion of conKlomerHte aDsm aoaio^-oiu to that which ii toaaA 
Kovk Sratiit 1> already evident. Tlia.i I'our coal Hclds > 
RbodD lelaud took u fOtmia^ a liufc of tnnisiiion bel« 
Ibe GnMi I AppoJacbian nnd Western repon.andihalar! 
ihe dlffunsiic« ia coiily marked and uiidurstood- To the eatitintrd, A* i 
atunvi, couKlomersLcg, or lAim muliriaU, pcedi 
iha conlraty, the limcatonQ and morii 
It Is Uie only dlOereuce." 

ON THE GEOIXKIT OF KEBRASKA. 

At a recent uiecling of (be America 
Loidj Bavo tUe following accoiiat of tl 

Tliii gietU territory, embracing npwatdg of one hundred and ihlrtf lbi>» 
■and iqaare miles, Is composed of Ibrni 
tertiary periods, witb ben; and there a protniaioQ of mctamorpltlu t«ck4. 
Watered by the many woutem trihutarlci of tbe UlBsouri, alincHt all of tbew 
M far as they bavo been cxplonid, have yielded lafifc aumbcn of (pecks m- 
(extinct Dii^anlc forms, vogolable and anjmal. 

From the Mauvsisca Terrea of White river, s miocene tertiary fh!ah-<r 
Ibrmation, apparently a hieustiiiw . deposit, an immense qnaulity of bwl 
bones of cxtjnut mammals and iDrtlos bare been uiUerteil. In ooBMlkMI 
nude by ^ntlemen of Ibe Pur Company, by Jesuit misslonoriea, by Dr. B 
den, and in othen obtained under tbe aospiccs of Ibe goTemment, tbe Si 
■oniaa Institution, and Proibsaor James Hall, altogether Ibnning Oom ux i 
eli^t thoosaiid pouods of ruuils, submiiied lo Dr. Leldy's hispeMlaai, bo Im 
delocted Ihe remains of tUrty extinct mammals, and one mnle. Qf Iha 
there ars tea species of llie cxIiDcc geucra of nmifwiNfi, OnodM, jign 
dutna, Fmlwo-eifrium, Dorai-Oienum, Lrptaarhimia, and Pnlimt^yxi ci|j 
■pecica of podltdiTins of the genera EyupoUuiao, SSaOurium, j 
Fabroeluima, IirplarhaTui, llgraeaiton, and Bltim. 

uf AHehiOwriaia; of rodenlt. (am species of tlie gitneia CAaIuw*i|*, Ad) 
roBiDi, Palaahgut, and Eum^t ; of nirin'mro, Kvcn species of the gma 
//vBucbn, Aaijiliifion, Driiiaiiatlan,i and DciiudU ; and tbe nitlo (bmis it 
exlbici genus JSCvfeMia. 

From aiaMr tertiary fbrmallon than Ibo one Juil indicated, and » 
to be of picioccne atrc, oo ibe Ncobnua river, explored ii 
dUlun of Linulenant «. K. Warren to Nebmakt, Dr. Uaydcn, Knilo^sl !•• 
the expedition, coUeclcd a lar|,'e quantity of focall bones. Tbese an o~ 
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Mpw-ia) iritere«l M IndiotinB ■ flinna more nearly allied to fix exlalini;niuiia 
of Jui» aiid Arrii's iliim (u our own. la tiK rolluptlou tubmliTcd to iIiu 
auunlnntiou at Dr. Lcldy, be delected the ramaiiu of twunly-niiie nuunmiitK 
uul one lunk. Oribeie llierc are len ipevics of nimi'nanli oftlie genvni Ctr- 
nii, Jtirj/fd"*. PracaiMlu; JUryatomemi, Hfytvchirrus, and Merych]/at; 
']in'c ptuA^nlermg of Uie guQVra Jthinocrrat, Jifiatodim, and JHephra; of wii' 
' r'l. dghl spctks of Ibc ^Den Eguiu, Hipparion, Pndohippia, Hypeliippia, 
'■iTiUppiu, aud MaychtM'iii ; o( rvdaiti, two specios of llie genera Uynlrix 
ml Ccumt: uf mnn'Mini, six species of the genera Conif, Frfii, and .^dimr- 
' II .- iuhI Ihc laitle ajJpearB to b« a Apet'len of St^tmys. 

I'rum tliu fmenwuid rormatkin of ihc rretai'Coui period, 11in)ii|lh which 
. ..imi* the MlsMUrl WMl lis t:^liuiarle<, tlic Grancl, Moreau, and Cheycntw 
rnim, wiib a part of Wliits river, tlie remaina of anmeraiis epcciea of mol- 
liun bare licen olitaincd. From this foniiation It wiu that Maximilian, 
llince of Nvnwied, oblajnod the skull aod vertebral colamn of JUmnmunu 
Mittavriea^t, described bj Dr. Goldnuz, and now (ireservnl in Ihc MuMam 
of Boiui. Tectb of aharka and remalna of fi)ibynieiiQid flflhiM havo also beon 
4iKOTei«d iu the same fonuoiioD. 

^K ON THE DRIFT OF THE TRIASSIC FJ>OCH. 

* Vbe IbDowing It an shslract of a paper read before tbe Brillsb Asaoclnllon, 
1860, by Mr. C, Hoorc, which aioined no lilcle ailcnlion ; — 

tlu: anihor stated llist several yean a^ he suspected the existence <st 
triassic loclu in the Dcl|;hborfaood of Frame {En|;laDcll, Team ftccidentally 
flniling a single block of stone on a road-aide heap of carboniferous liinn- 
•tone, coatajning fish rEmaJBS of a fanner age. but IhnI (br a long time be 
was Dnnble to discover il in nfu. More rccenliy, when eiaroitiing some 
ontionlftroua limcatoue quarries near llie aliove town, he oliserveil eunaia 
Assnres which had subsequently been filled up with a drift of a later age. 
One of these waa kImui a foot in breadth at the top, bat increased to flfleen 
Iket in hreadlb at the base of the qnarry, thirty feet below, at which point 
tccih and bones of iriasBic reptiles and fishes were found. Usually Iheie 
iiinilings consisted of a material as dense as the limestone itself, and fVom 
Wbicti any organic remaiuK could ouly be extmcteil with difflcnlty. In an- 
" part Of the seriion lie was Ibrtnnate enough to Hnd a deposit cotkslsting 
IViablo Hand, containing similar remains. Li order that this 
) a more CArelbl examination than could bo ^ven to it on llie 
tbe whole of It, consisting of about throe Ions weight, was carted away 
of the author, at Ilath, a distance of twenty miles, Bl) of 
which had paiacd undrr his olnervalion, with the fullowlnjr result : The Ash 
Tfniaina.whirbwen! the most abundant, were flrsE noticed. Some idea might 
l« formed of Ibcir irambers when he lUted Ihat of the genus Armilia alone, 
including two species, he had extracted tbny-flve thousand tevlh tnim the 
Ibnw wjuare yanli of earth under nolJi«, and Ihat Ihey were evou more 
nuraorouj than these numbers indiratcd, since ho rejected ali but iha moat 
iwrfrel examjilei. Teeth of the SaurieOitit of several species were ahw 
abundant; and, next 10 ihcm, teeth of the HjftwtHf, with oci'vslonal apinat uf 
the latter genus. Si-ales of the Gyroltptii and Lrpidoita were also naroeroa*, 
and iccth showing the presence of several other genera of Suhes. With tbe 
aliuv« were baud a number of cnrlous boilies, each of nhichwaa annnonnlcal 
hy a dpfttmed, awMr U wi, thoni-UkD ai^ m toMte, \ft tnwu i — wlfftt 
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puints «» hhnrp « ''"W ">' » "wrao nceillc; these tlie snthor nipip<w«ri b 
■pliKini icalcs belonj^iit; to sctctbI new ape«irA of Hih, alliol to ibf ' 
loraia, aticl Ihnt lo Ibc uiine grains wen to be tfrcrml a nnmlMT of hj 
apinw with HHtteneil Uuunl »iilei Ibuai] in the iiuoc d«ponL Tbcn> wei« il 
pn«cnt epcclmens bltheno impposed lo Ik teeth, and Ibr whit'h AgwiU It 
CKatcd tti« ^tiiu CtmaptjirMm, hnl which he woa rather disposed K 
aider, like Iboae prerionBlT rafeired lo, to bo the oilier scales of a fl«h anW|9 
to the Kjnalarajit. It was icmarked that, tts the drift tntist hare boen tnnt-1 
ported from some dfstunee, dolicato ot^nlsms eould scsrce)y tivt heet 
oxpedcd; but, notwlthstjuidlnit:, it eontaJned some most mmntc ttsb-jnwi 
and palaics, of which the autlior hod, either pcrfbcl or otherwise, one linii 
drert aod thirty o.xomples. The»e v.-ere from a qnarWr to tbc elj^htli of ai 
ini;fa in length, aod within Ihis nmall compaaa he ponaomd ipeelniens witK 
fh>tn thirty to forty teeth ; and in one palate he had auceeedod In reekonltis 
u man]' as leventy-lbur teeth iu poillion, and there were spares where six- 
tMn moie had disappeand; ao that, in ihis tiny specimen, Ibero were nioet]' 
»elh. or the order rrfiitia there were proliahly eight or nine gttict*. witi- 
■iitlDg of detached teeth, scales, vertcbnu and ribe, and srtlenlated bones. 
Amount these he had foond tho flat cmshing teeth of the Ptaaidut, a dls- 
eoveiy of Interest, fbr bilberto this reptile bad only been [bund in Ibe mns- 
chelkalli or Germany, — a lone of roclu hitherto wanting in Great Britain, 
bat which In its ratina was represented by^e aliove reptile. Bat by tta the 
moat imporunt remains In the dcpmil wrni Indlnillans uf Ibe exialcnre of 
triassic mammatiii. Two little leelh of the Mifnlrtla hod some yean 
beToro been' found in Germany, and were the only traces of this high order 
in btKls older than the Sioneafluld slate. The anihor's minute rcsoarcbH luul 
brought to llRht fifteen molar teeth, eillier ideoiical with, or allM W, tl ' 
Mierelaltt, uid alw flvu Ineiaor tectb, evidently belonging to more ttiia ca 
■pMies. A. Tcry xmall donble-nuiged tooth, not unlike the oblide JJ 
rAia, proved the prcitcnee of another genns, and a fyagmcnt of ■ lootb, IX 
ibtlQg of a single Ilinfi;, with a small portion 
genns, lar^r In site than the Micralala. Three vertebne, belonging n pj 
ulmat smaller than any existing mammal, had also been found. Tin antT 
Ini^pcd that If twenty-five teeth and vertebrK, belonging to three or 11 
ipmcm of mnmtnBlia, were to I>e found within >be space oceu)^d tqr Q 
•qiuire yards of oanli, that portion of the irlotw whieh was then diy tR 
■nd from whence tbo lualeilal was in part derived, was probably ln)uil ' 
at ibli early period of its history by many genem of mnminolhk, Attd « 
acrve to uneunrs^ a hope that thhi fatally might yet be Ibund iu G 
eyes a mora remote age. 

OBSERTATI0N3 



At a recent meeting of the Boston Society of Nalnnil lltstoty, P 
W. B. Ito^rs exhibited a fossil east in mndstone of pan of the tnmic 

larsc Siglllurin.ftam the South .loggins, in Nova Scotia, wberc,* * 
bv l^u-nii nnd fan-son, these and other steins belonging to the earbonlfk 
iv^ <-ii'.'ii!' iir iiiri[ii<Ti>»9 levels in lllc atrala. and are lo bo sccu stamUng tftfl 
in-ct |,i.-iii.iii III ntii,-h ihey grew. 
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sagl^atcil HB to tlic rule of ai 
a tiuridil. Many of llivsu erexX tnuikl 
ae it mi-nitoneil by Sir Ulinrles I^ctl u 

■ I Able *vrUc»l1y acroas ibe stnta for ■ tlisian™ of twunly-five teat. lu 
. I -lub ciuca ttia decay oftbo tree eosld linvo niadu no grcal progniBB bofbra 
lilt' inink tK-oiDB buricit to thu wbole observed de[ilh, olherwlsi! it would 
turn: bttomc tuo weak ID majatiuu an eiect position, and moet have fUlen 
over. We inter, Ihcrefore, tbat (tie mass of sediment, even to tbc hclgbl or 
twvDlj'-fii'c tiQcl, in the ease abova cited, moat bare been aremnulaluti around 
tlie itdii Id a pcricxi PKlcnding at fanlicgt only to the earlier ilageB of 
duuigD in the organic aEnirtnre. Moreover, this condoslon is iltongly cod- 
Snned by ihc lUet thai the pceuliar iDarkingn of the outer wuoit, Hod BTDlt 
of Ibe bark, ate orten foonil impressed bo distinctly on these erect sandBtooe 
cBsM u to afford a meanB of diserlminntlog' the cboraclcr of Ihc plant. 

It seems, therefore, undeniable tliat in these raaen the masB of sudimeftt, 
arauunting soinccimes to menly-Hre feet, was accumulated around the atand- 
tng iiee in a very shon Ilmo, a mere moment aa compared with Uio ntiiu 
aeroiding to wMch geologiBts am accnstooied to reckon the growth of loub 
<Iepo«iu, in the ueuaI way of Mxtlmenlaiy accuiuulMlon. Tot a, little con- 
sideration will ihow that Ihels of tlis kiuil ftimish no support to the opluion 
of those wliiisc imperfect acquainlance with geological data baa loil them to 
deny the noccwity of prulongnl cycles of fonoativc action In Ibe produolion 
oT the great systoius of sediuientary strata. 

In expUiniue ibe npld eutomboient of Die treu in their rerUcK) potldoa, 
il Bhonld be borne in mind thai there arc two processes very distinct IVom 
mch Dthsr by which Bediment may be accumulated over a given area. One 
»r iheae Is the serins of actions by which the materials of preexisting rockij 
worn down and difflised by tides niwl currants, are deposited more or lesi 
ciiually over wide regions, so as to liuild up, step by slep, a newer system of 
fiirmiiliuns. The other consisla in the translbr of sediment already aceu- 
inulnlcd Ihira one part of ibe bed of Ibe sea or estuary to a neigbboring one. 
In the fljnuer process it would seem clear, rram ail the geological data, tliat 
vast periinla of time mtial have been consumol. Tlie latter, being notliiag 
mure than the sweepini^ of soft sand and mad fhim one snbmertted area to 
another in its vicinity, woubl icqnire do other agency llian some nunsoal 
local disturbance of the waters, such as might resuJl IVuin carthqualces or 
great innndatknis, and would detuand but a short time for its completloD. 
In this TU!w, tlie thick mass of sandstone and shale enclosing the erect irutUi 
of the fOBSil tree, allhou^h accumnlalcd at this purticukr pan of the carbon- 
iferous area in a very short time. Is not to bo regtirdod as uimply the prodnct 
and measnte of this brief geological moment. Considered in rcUllon to ita 
previous history In the carboniftroua period, it rather represents the com- 
pMmlvttly long series of comhrocd actions which brought its materials into 
■nspensloa in the wateni, and gradually deposited them over the area, Itom 
wliieh they were ancrward so rapidly removed. 

In fraiuiiiB any conjecture aa to the length of time corresponding to the 
formation of a group of strata at any panicnhir locality, as the Joggins, we 
would, of course, oscrllic but a small value In years to sutli mssscs of deposit 
ua thus pnive ihemHelvcs to huve t)ecn hastily accuinuUtetl at tlio spot wlicre 
thvy an! fouiul. But, on Ihe oilier hand, we ahoiilrl bo i-arcmi not lo apply 
Ibv same measure of rapid accretion to those ■asociaied beds of tliale, ilnie- 



304 



or SCIENTIFIC DiscorKHi, 



truiquill; uid ilowly dcpoutod. We ibonlcl ntso k«cp in vinr ihc linimnuit 
RkI, tlul wbile one pun or Iha colnnm or stnua wliueu rhruiiutoicr *c ■» 
sUKlTiug luut liccn [but rapidly built up by the moteriali iwcpt iulo it Irvia n 
nel^iiborint' quvtcr, utiier punt iil ibe same column Iiuti; Iwm ivdw«l In 
IhlcklKiBii, urcvvn wlioily removEil, by similmr kK-al actlunB id Ibv uppmitc 
illieulkiu: sml tbat tlii^relbre tlic Etiata tu llK^y slond give w lbs nieanm el 
ailmft much Ivta tlmn Uut in wbich.ss & group, tbey were >ciitBll;ilcposilBL 

GEOLOGICAL BUKHASY. 

Tin On m Oilifoniia.— Dr. C. T. Jackson, of Buslon, in u note to tbe 
editor of llic JWiiiinry Jonnial, gays : — 

" tn July. IS-'0, 1 nHHriveilunongnlolororcii, brouglit me under llie iDppi>- 
iltion tbu Ibey wercof lilior, k veiy rich tin ore, contaiiiln^ sixiy bdiI abtlf 
per rent of mctBiUc tin In tbe state of oxide of lln, r ' 
RiiKcd yith brown oxide of iron. It is & carloui ore. 
tbr its gn»t density, be mistaken for on on of iroi 
LiM Angclos, Califbmja. Tbe Tcln is said to be six or ^hl AM wida, ' 
I think most be so exHggenCion; but it is rartainly eight h 
Bhuwn by the siio of tlie speeimeni sent to Ibo Revere Cupper Compaar, M 
Boston, moBl of which Hr. Al^vr obtained for his pal>lnet,a]H] fbr tbi 
tkt'ture of some samples of inelBllic tin, which ho has smelted and n 
ft bnus-ruuDder?, and cot Ibny percent of roHiuxI tin." Weutulcnti 
partios haie gono to Calironila to moke arrangemunca for opening Hidwoifc* 
lug this vein. 

Krw JVimral toaMiaing Btmiclc Acid. — At ansranl tnoelins of tbe B 
Sodely of Natural History, Ur. A. A. Hayes exhibiled a very nwlfale wld». 
minurid ft«m lake Snpcrior, containing tweniy-iwo and a half per cail«f^ 
borade acid; it was asiiicalc and borate or lime, and voe obtained Tn 
region of tbe Minnesota copper mine. Dr. Hayes scaled that If tlU* n 
was abundant, it might be collected with commortiai adTantagD. 

Dr. Kneeland obaerred that the same sulmtanre is alninitant in tb^nntt^' 
Lake region, and exhibiled from the cabinet of the Society a hu^ spedM 
obtaiTMd by him fVom the Isle Royale mine. 

Driunion Anta nnd FoaHtin WitroitiBn. — A private commnnlratlOB % 
the vdllnr of the Amtritim Journal of Sciriice slates that Mr. J. A. Laphl 
has recently announced (he discovery of rocks near Hllwankle cquj 
to llie Itavotiian, and conlalning rvmaiiia of cbaiwteriBtic flsbM. 
roninlns consist of fragments of bone, leoth, a paddle, with portionaaftl 
tubercniaud skin or osMous covering. Ttic bed containing theae r 
ovcrllca the Niagara group, and is the uppermost of llie goologkal mi 
observoil in Wisconsin. 

Timi <!f Oh Otibr PalifaioSc Soela. — U.Goepfen, the Oerman n 
tntra ttuK the tlora'or the gUurian, Devonian, and louver Carit 
deposia romprise uuo hundml and eighly-four species of plants, IndMl 
thirty different kinds of aigie. Faleontologisu have bcreiofoiu supi 
ntinibcc to be much less. 

F'lail Eggt /mn lie Ofili'l;. — At a recant mecdng of thn itoyaf G 
Boi'tcly (Enghiud). ProIbHsor Buckman called altonliun to the disco<m3'<ri 
group of Ibsail reptilian eggs In a block of oiiUtlc IIiuhsIodcs Itoni 
r CIrencoster, England, The pottlftrt MtWe-sra^ «*"» *» a 
tflt^llioso ot trcico<lt\eB\altiB'N>W. Vn 
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in tin fiMh-iTBter llmeatonee of Germaay, prepare tbe gcolot^st tar Uiu 
>H.'currcnce or Ibasil reptilian <!ggt in the oulltlc limestones, vhicli ore olleii 
slniilaT Ui the cun1-«iinila of our present seas. 

XaUm a/ (llacien, — Tlie resalts ut an expodilioD lu tbe Alps, In tlie 
- liiccr of l&jtr, by Prcrfeasot TjQiUll, of London, havo btwii pubilalied 
:Lirm)[ Itie past yeir. He remained two u(|{hla M Honuinvcn. and ilrilrr- 
<d wllb ■ theodolite tha malloa of the MBr-di>QlBco, and (bund It lo be 

..ut inlermlsi-ioQ during tbe pro/^Bs of the mcuKurenients. Ho alterwnnls 
vii>lteil cbf vault of the Aveiroo, ami found a turbid slrcam Issuing frum it, 
ImJIcatlng Hint mea in winter tbe molloti ur tbo glacier slonK its bed, by 
wbicb tlitt rouka over which It passes are groonil, is never sospended. 

PTTROLEDU OR ROCK OIL WELLS. 

Considerable exdlenicnC has Iwen occasioned during the past year by tlie 
olitainlngof liirgo supplies of Pclroleum, or, as It in commonly railed, " Kock 
'irl." tti Northern Pennsylvania, and thoappllcatlon of tbo samo lo commor- 
■:■•[ purpuses. The yield of some of tbe wells which bave been opeued by 
' iriiig Is wry nmarkable. At Oil Crcot, VonunKi County, Pennsylvania, 
..iL^le wells u« reported to have yielded from Ibur hnndnidto ei^ht hundred 
us weaoiie thousand gallons dally. In some inatuuces Ihc oil overflows IVoui 
iliu opeiiln); of the well spontaneously, but In most eases It Is obtained by 
I'uinplni;. Tbe cnide oil bums dimly, and Is a very good lubricator, but 
when reliDHl It bas little smoke or odor, and in lllumitiatlni; qaallUM nttiala 
llio beat coal-oils. |[b price at the wells of Pennsylvania Is about Iwentjr 
cenls pcrealinn, and it is estimated that l>t>m twenty thousand (o thirty thou- 
sand barrels have been afforded by Ibo State uf Penusylvanla during the past 
year- Near Pittsburg there ani several oil ivells. which yield a supply nearly 
■aflkamt to employ two works In refluinK it- At Pcttoleutn, on iho Kortb- 
weituni lUilroadof Vliviula, and within arodlDB often mllusaround It, tlien 
lire thirty wells being pumped, aversieing five barrels per day each, living 
a lotaJ of one hondnd and Sny barrels per day. Borini; for oil In Ihia 
region la coustanily going on, and it Is probable It will be very prodso- 
tiva. On the Kanawha river, In Yirginia, nl the salt works, the oil lins been 
" Iwbsd out " of the wells on account of its damtmlni; the qiiality of tlie 
Mlb but it Is believed that a lann' quantity conld be obtained there by 
prvper boring-. 

The cost of boring a well In the oil districts of Pennsylvania — from two 
to fOni Inclie* In dianicier — varies with liie locnlKy, six huiidrod dollan 
buiug eonsidereil saSclent for a well two hundred fbet deep in some places, 
and two hundred dollars for one of one bnndrod feel In depth in otheta. 
For a well yielding ten or flllccn barrcla per day, thq oollay. to include 
tauks In which the oil Is separated t>om water by seiillng, and sheds, work- 
abops, etc., Is IVom 91000 to SI.WO. The long doration of this supply of 
Daniral oil t> somowhat doubtful, from the (^t that s number of the well* 
huve ccused (o yield; but it Is certain Ihsl an immense quantity will b« 
nbialnod for years lo rotnei and 1l is not Improbable that, with a better 
knowlndge of the geology of the country, and the experience which Is Hut 
ac<-umulaili>K- <>» o" "^^^ "■■y *>^ made a permanent source of wealth. 
Conremlng the origin of thete oilo, no doubt can be enlerMined that they 
irJure beoa dlstlllod, from otvimaV WceK!itt!o\«f> 
00* 
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rcIlM or rormer agd, baricd in udltnentary dcpMiU. Tbe oili of Sor 
I'cnnsyttuilK rams up ilirouKli rocks heluw the cvnl nipHBur«i>. wi ' 
are Mer thsn thu curtiuiill'vrond lioicstonei, wli[di 111 thin locnUl; o 
the surflue roclu. 

At the meeting of the American Aasoclalion. 19dO. Prof^aeor J. I 
no; called BUDntion to Iha Taut that thcM oil* had been oblalnad tnn ll 
Hudion river Rroap ot llio Silnrlsn rucks, in " ' " 
rvmnlnii occur, thus leading to the infciBiice that the aOt ma; be «titlnlj 4 
alilmal orlKln, 

Mr. W. Deoton, a ecologisc of PainesTllIc, Ohio, fiota a cureful iuTOMlK*- 
lion of tho sulyect, alio comos to the conclusion that those oils b>*a la 
man; insluices an animal origlii, and that the)' have espwlall; beon tiarlwd 
from the aubslance or the coral animals of the Devonian aad Silorian epoch. 
Hesafs, in n note lo the oillior: — 

" I have latKB specimens of fossi coral, the cells of which are Allnl wltli 
poie Seneca or Bocb oil, some of them obtained mora than a hnnitrod talks 
rhim a coal region. I have seen hnndmls of corali nitl of llil* oil. and 
CbuM curali In the centre of limestone Uoi'hB. bearins no trace nf oil any- 
where except In the cells of the coral. I have aeen the coral reef cliinnKh 
which a crock hiu rtin, Ihos cxposlns It to tin.' »fr, and from this rrrf the oil 
WM flowing; oil having that dlslincilve smell which once smellvil ia nana 
forKOtten. It Is my opinion, Iberelbre. that the oil mmes lyom coral teoA, 
1;ln|> probably In some ciuw two or ihrao thouuLnit (t«t below ih« lar- 

ftKB. The coral cells having been croslied by tlie pressare of tbo suporin. 
cnmbent rork», the oil bai been farced out aud callectMl in Torious crevlcn 
and reservoirs In the strata." 

IHTBBESTING PA UEONTO LOGICAL DISCOVERIES IN NEW ENCLASP. 

At the mceiitiB of the American Assodaifon for 1860, ProfWHur W. E 
Rogers gave an account of the lucent discovery, by Mr. Normal! Bwlon. of 
fiMslls In the conglomerate uf Taunton Klver, Musachuselt*. Mr. Ewloa 
bad also found fosilla In the pebbles (brming polt of tlie eonslomenls 
bonklets aboul Fall River. In company with Mr. Eoston.'lie had trvul Ihlt 
oonglomenue lo its beds In Dlghton, when they had tbnnd Ibsslla In tbc 
pebblcc in mlu. Similar Ibssils bad also been fbnnd in iha coni^lomennc 
alKint Newpan, R. I., and they seem to be allied lo the Uagi^ prima ot the 
Potsdam sandsloQO. This was ojiening a new Held of fbSBlls. 

Ooloitel Foster said that he bad little doubt ibal this was the LltiitiU«e(-H 
the Putsdam sandstone. Ho had no doubt that the Pot«dBDi a 
existed In Now England, covered, perhaps, by the waters of the ocean. 
||e«log:li'al survey of New Engiand was yet to 1>o made. He believed tl 
the palnxiioic Rwks wontd lie found on the Atlantic slope in fall st 

ProTeiHir Rogers thought they wonid be found Kporadieally tn ■ 
purthjns of New England i but so enormous 1 
denudation that he feond that In no place could the raallnuoos M 

ProfMtor AgassU thought the sperlmcns wore snfflcicnt tor a compi 
with the fmuls of the Putsdam sniidslunc. The discovery of the f 
(df comwtcd one general stntenii-nl. ilial the cunglotncratcs of Sam M 
toirf werv of the Carbonircrouii iwrtmV. T\i'«'m«»! 
iliroctlou, and a very Inu-reMlng oue. 




Proftfsor RoRCW spoke of Ihe bingiilarKy ortlio fkrt that lliE Parniloxida 
wus fomid also in tlie oldest rorka uf lJolit.-iiiiu, aepitnilGd from ltd t'l-lloira in 
New Enf^and by anch wide emenl of sos and land. 

Profcsaor Rogers then ijnve some apii)unl of his BeolDgical obaerralions in 
the noRheai'tem part of Maine. He believed that there would tie found 
in this aeclion rocha of tlic Upper Silurian, cotrespondlo" to tbe Cliniun 
t^np, and rialnjc into the Devoniaji and Lower CarUonU'eroiia towurda the 
roal TueosarcB of New Brunswick. 

Mr. J. S. Newberry then spoke of the oritdn and diairibution of the aedi- 
nienlH composing tbe atnitlfled rocks of North America. He believed that 
mechaiiical depoattloD by the ocean took place only along shore, and that In 
the deep sen the seillmenta were entirely organic. Ho had found thta to be 
proved by tbe deep-sea lead. It had been supposed that every great riv«' 
carried ItB aedinionl; iia ont lo sea, but Ihe aoaadln);a off the month of the 
MisaiaBippi showed thnt the deposits wote confined to n very limiuid space. 
Apparently all tbe sediment which was not deposited within a few mllea of 
tbe moatb of tbe river was lakeo Into chcntlcnl Eotullon. He adduced 
miiny instances of rocks, fhim New England to New Mexico, goln^ lo prova 
this theory of machanlcol deposition. He thought he found in the creta- 
ceous foimalion of the West lodieations that it whs deposited during a 
period of depression, and he believed that the fcrtJarj' of that portion of the 
cotinCt7 was deposited during a period of elevation. 

SEUABKABLE MASS OF METEOKIC IRON. 

Among the collectlona made by Dr. John Evans, United States GeoloBiat 
for Washinj^on Territory, is a, small mass of iron, wblcli bus been examined 
by Dr. Charles T. Jackson, of Boston, and found to bo meteoric. Accordtog 
to Dr. Evans, the specimen was taken from a large moss which prefects 
three or four feet from Iha soil of ilogue River Mountain, In Oregon. The 
pitrt exposed la four or live feet in width and length. 
Tbe following is Ihe TESalt of au analysis by Dr. Jackaon, of Boston: — 
"Specific gravity of tbe pure raolaliie mass, 7.8334; 10.7 grain a yielded, — 

■K Iran, Ba.OOO 

^K Nickel, iOSao 

^~ Tin uid a lltllv Silica, 0.729 



" Nitric add prodnces on a polished surface (ho osnal WldmansliitlaD 
fiKnrea." ■' It reacmblca tbe Siberian Pallas mcteiirile, and like it conlaini 
(urge cryslala of chrysolite, the cavitioa left by them being ae largo as 
filberts. " 

Tills rcmariiable meteorite la only forty miles from Port Oribrrt, and could 
bo got for ahipment without great expense. Dr. Jackson bus orged its 
rocaovol to tbe Smithsonian Institution at Wasblngton. — ilfirnnji Jouniol. 
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At a recent meeting of tbe Boston Society of Natural History, Dr. Hayes 
staled tliut he had received additional information from Libi^rln, Africa, 
which rendered it improbable that there are any deposits o( TioWie ^tini^^ 
ihue country, as baa been hitherto sttppoaed; Ova B\'n?,'J'\** a^»!«w«* "A 
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AfHcan Imn Fbrwardod lo thh conntry, 
position. owjiiK ilicir uppnivnily muuiK 
' BineltlDg tbu i>ro udupled by llic nativcf. 



EABTUQPAKE PUKKOHENA, 

The fbllowing hi nn BbBtnin of k Ipi-iurc on the nboro snljuvl ne(M 
dclivi^rnl Iwrure thi; Royul liistiiDiian, Landon, hy Frorassiir AnMed : — 

Tlie wbalu Dumber uf nM-Dnled eunhiiuakea apoa wbkh any il> 
can bo pliu-cti imoanu, mi prcBcni, Co somewhere ntmr 7IKK1. (Tlili niUral 
Uon b mado onl; op to 18%, and then hnvc been many elncc). Of Ik* 
7000 wo know octiull; i\ia daics of k large proponion, ibnt b, ibe ttn 
of year when tbcy took place. Tlio whole Dumber nH'inled up lu tlie jts 
ItOO Is 787 only. Dnrini; Ihe three following eenturic*. Ihst Is, ttom II 
lie|;lnDlni; of Ihe sixicenlli lo Iho cad of Uio olghlcenih, tboro were 96M,' 
four tlmca lu mv\y u in bU prerioiu timr. TJio wliole number trcoM 
Una leoo ilown id 1B3U b 3340. We may conclude that 32VI In balf A en 
tury U Ihe ncarol approximallon M lo numbers Ihai we ran at pre 
obtain. From this, Uimi, we may calculnte oar Bverage, and w« And 
certainly more than one enrlbquuke uikcs pinra every week on •am 
other of the TlBliod parts of the earth. Of these, hoverer, not more I 
ODE In cvcrf Ibrly on aa avtneo are of icreat Importance. As iiaponM 
eanhqnake occura, therefore, oura In every eight loonlhi: and we nttde^ 
iland by [his a diaturluuiee of considerable masnlCDde, capable of doUq 
mueb uiischief if It ocruni nenr human hnblintions. Such, at any nte, lia 
beoi the averngo of Che flr't hnlf of tbe present centuiy, STcn wtrlitM 
making allowance for Ihosc nnmerons nuu whleb must bnv6 happened 
illbongh we have heard nothing ulioal ihem. 

If, however, we take the Gtallsttes as far as Knropo only Is cnnrcmed, iri 
shall find that during the last ten years, or rather during a period of iS 
yran In which calculation was made very cutvfutly (from IBU lo tSn lAcfl 
Elve), Ihlrty-lhrm eanhiiuBkes oa-nrred on an avera^ in every fear. II 
Other wonis, In Uicso len years there were 3^iU dIaiiQec enrthqiuUceB In Enna 
onlyi anil, tbrretbre, lo Euroiie on eartljquakc occurs every twi!l*« daJM.-. 
It b evident that the records for other pans of Ihe world win bo mneti kaj 
poiibct tbBU those of Europe, and lliM Ihc number ^iwrally ii 
graaier llian U above stated. This result is Biartling 
prepaid Ibr ii wheu the evidence came l)crore me. 

EarlliquakcB must be regarded as the undulations pnxlncvd by theM 
of some i;ieac expansive forces aclinK beneath tbu canh's snrlhce oi 
wcU-deSncd zones, whenever sucb expaniiva force mpirlly bieak: 
llisl««d Of quietly and slowly beaviui; up Ihe vast wel|:hl of oierlyiagvl 
and SM that intervenes between ilt point of action and Iho uppa ■ ' 
The eonvnisive or paroxysmal movement thus occasioned by tbe tt 
rocks at a great depth generally causes an canh'waTe to be propagUtdlH 
dittani'o which is proportioned to the amount of Ibire c: ' ' * 
dcplh at whii'h it acta, and not anrnquemly opens out a commuulMlM J 
the lurlhre, and lermlnalea in a volcanic eruption, Al^er one 
Ibui Ibnned and sent on. it Is otleu repeated befbro li quite dl 
any cose, the result at the aarnu.'« consisU of the piDpagalion of 4 « 
. thiuB^jh rwks of voriuus ilesrees of elosticiti-. The cracking of tba ■ 
Ulliesuiroiu muy have nothing Khulevvr to do with the IVaEluni bekiw) ■ 
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the vent, If mi;, inn; i>e at a great (listaaee fhim tlie Immediate source ur 

-Ind^ui^ ftom thuir great nDqueiicy, Ccam iheir tonstant retnrrente in ter- 
laiQ districlB, ami trnm the tompurativu perioUiriiy of extreme paroxyamfl, 
as weU OS of minor convnlgiona, there would aeeni little doubt that lome 
widely-spread general rau»e, cosmical, and not merely terrestrial, is con- 
ncctud with and gfiv&rai the foivea brought Inlu play on these oecasiouB. 
From what we know of iho electrie force and ila relations witli earth-mfUfnel- 
ism, of the approximately supetfirial charooter of earth-miignetism, and of 
Iho cenaioly fimall depth of most earlliqmike movements, as proved by the 
Diaall area they aflctt, wc can hardly avoid the conclusion that to the agency 
of heal, iulliated liy electricity, and connected with those chemical results 
pmlucud by the loutual action of natural snbatancoa nndcr certain conditiona 
of contact, wo ore iodcbicd for the parosysmal movements wbkh record at 
tlic surface, however obscurely, what is going on Ikr away out of onr sight 
hi oaturu's etKat laboratory. 

Under Uio infloeoee of tbB*attiHction of the moon and sna, the portions of 
the interior of tlic earth in a fluid state, no less than the waters of the ocean 
mil the gasus of the aimuspbcre, arc doubtless sulyect to lidal iiiflueaccs; 
whilst the direct hot periodic action of the rays proccoding fVom the sun, chang- 
ing, aa ft appears they do, dming long but definite cycles, and according to 
kits which we seem now only begiunlog to recogidze, may, and most proba- 
)>ly dooH, bring about pariodic paroxysmal action within the earth, which 
may thus seem Id depend on months or seasons, on the moon's position, oi 
llie Buu's ciearuess or obscurity, or on the magnetic state of the hiKher parts 
of the atmosptierc, — causes which one would Ihitdt qnile unlikely to have 
ioflneace ou what goes on so far out of the iiamediate range of llteir action. 
It is tmo that nothing has yet proved a direct cooneclion between canh- 
quahcs and such cosmlcal phenomena; but what is now known supports the 
cuiiclitaion, that chani^s in terrestrial icmpcmtnre, and in the circulaKon of 
cloclric, thermic, or magnulic currents, com-ertins heat into I5>rce, may pro- 
duce, or in some way govern, the chemicat changes which result in an eaith- 

No doubt both snn anii moon do, cither directly or indirectly, by light, by 
heat, and hy electricity, as well as by the force of gravitation, largely influ- 
ence all that is above, upon, or beneath the surHtce of our planet. Perhaps 
also it will he found some day that Ihe nature, and even tbe extent, of this 
iiitiaenco arc wilhiu the range of human discovery. These are, however, yet 
BUioug tbo darit and unexplained mysteries of nature. We may sugjKsC 
mutual rqtalions, but we cannot follow out those BUggeationa Into piaciieal 
and dcSnite conclusions. 

And, lastly, what Is our own position with reference to the chances of 
earthquake disturbance? We live in an area certainly lutiiect to such move- 
ments, and uot very far from those conuttioa where the moat severe earth- 
qnaicB on record have happened. Earthqoaites have frightened onr fore- 
Ihlhcrs, and laxy overwhelm ns. Tbe f&tal explosion may happen this or 
□extyeor; it may not happen in this century. It may originate beneath onr 
very teet, or at the bottom of Ihe ocean near our shores; or It may take 
place so til away that we hear ooiy the Ibln I, distant echoes of the convntsive 
throe; hut we are uot the less i«rtalnly living over a mine ready to be apruug, 
and no one can lell when or where the fatal match will be applied. 
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EXPLORATION OF THE VOLCANO OF riCHlXrHA. 

The foUowinij; Idler, diacripiivu of «i pKplorationorihc ™i(*nuc4»ii 
Plcljitii^hit, hy H, Uunttiu. hit* ticuii i>ul>lish<Hl in the EdinlAirfih Nat , 
M/ihirat Journal ; — 

Tbe sliort lUetBiira M which Ihe volrano Rnm-I^hincbi ii 
Qnilu, has ronlribulud to cxcilc Ibe curtosily uf the iclcnliBi: 
tvve TulMl tlio tuTitoiy »{ the HhubiIoi, and have ramsed tb« sUlc m 
fbm of Iho volcwio to Iwircll known. Bougucroiul La O 
were the dnt who reached Ibe briuk or the cmtur; Huniliuklt, hi HiVi ' 
nriee ■nimountod tlic ^ganlic Rati at dolorile which fomu iba « 
border of tbe volcano: and about thirty years after, Colonel Hall a 
BonaBineuuIt fallowed in tbe same jutlb; but Kiniv 1614, in which M. 6i 
■in Wisie anil I descended to explore it. no one hod iracJicil tbe butUM. I 
Angiul, 18in, we nmimeii with Iho intcniion of maklnE the V 
plan of the volcano, mcoauring hei|rhtK, etc.; ami, in order ihM we in 
tbii, we had to pasa three days and three nighu in the two deepest a 
wUch tbnn Flchincha. 

This TDkano forms two grvaC liasiiis, oue on the cast of tbu otiifir, Vttk 
En^Iiih ftet in length. Tlie eastern boain, called, without sufflcient leaion, 
" Eattera Cmrcr," hiu the form of a iiurrow valley, ]img aiid deep, llirondl 
the middle of wbich paaaeg, (Vom north to sonlh, aflEsOTB which rewircn Ibn 
Win and mellcd snow. Tlieru cxiHts u iiIii;Lt deprftwion in the ttt>)krr part Of 
thtu iMiin, of an elliptical fonn, and pcrfi>ctly horizontal at Ihi' liotlom, 
rimilar in cvcrytliing to a littlo Alpine lake dried up ty the aclion of Uie nas; 
a depn^saion which at one lime, ftvin lt« farm, gave rlwi to tbo belief in the 
eximentii of on liuu'tive eraler. The depth of this suppuseil muer if HM 
ftet below the wall of eastern rocks; and as the higlieal of thcae leai-bcs In 
12,748 Ibet al>OT0 the level of llio lea, Ihe height of the bottom of tbe CMleoi 
crater is UfiOB tect. 

The woalcm biuin. or, mope properly, tbe true Cialor of Pichindia, it 
Of Ibe moat impoiing olOecli whicli Is presented la naturalists, and |l 
Ihe Agun: of a cruncated cone phiced upon Its JnlVrior biuie, which la f 
Ibet In diameter, and rises in height to 229(1 Ibet. lis i 
side IsciioTmoas; and gazing upon ibo immense towers of dolerite and ■ 
eliytc, elevated -MOO IVel, sometimes vertically, someijmcs In Bki|i«a ■ 
leas ateop and varied, an impretsioD Is received which iiu never be e 
TowMda tbo western pari, Ihe height of Iho walls of the crater dlsUaUl 
gradluUly, leaving open to Ihe cost a Osanre fttim whence the united W 
escape during the lulna or thaws. 

In tlie middle of the Inclined plain, which con^litnles Ihe bottom a 
VDlcaoo. the actual cono of eruption rises; it Is 8J0 feet in diameter, S 
heiglit above Ihe Iniium of tbo middle of lUo ctaier, anu 13,707 al 
level of the sea, stondlcig 4IA) fbcl above Quito. This little m 
□T volcanic actjvlly In Plihhiclia, and pnssenlcd In 
cations oF ivmainlti); permanent many yean without incrvaso of to 
A innal vnn of tills inouniain is covered with vegetation; two le^^iim, 
hift In opiMsllc directions, completely glnl it, until they are unlled il 
Clod of which I have spukeo ; and In Ihu two points from whence tha « 
of empllon Is depuMsod (one lo ihu cuncn:, ibe other to the sauthoost), t 
Jtgi*aB one iu aboudaoin a hot aul sta^toni»A^n«n, wUda li 
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liIiDT tti« hnlM an] ialcnlitxi bctwem the tnt^mu of rock of wliidi tlio 

Wb failoJ. in ibp cxpnlirEon of l&l.'., lo swrly Hid TOkanir and vpp.tahle 
PIimJucU whirl] tbe rnUer prew'titeil. In order 10 cxiunliic he itctuitl sialic, 
■ml la fill tliU blank, I descended on the IDth of DeeemlNT, 1Sj7, csn^inj!. *s 
Ikr u pogfililc, what was necessary fl>r the ppriloDS altuBtiona In wlilch I 
cspcctcd to be placed. I irai engaged little more than three honre in tlie 
4H«rciil, aoil bait-put eluTcn of the day found me at Ibe rone of erupliui. 
Tke fena which this presents proves that the bottom of Hchlncba hu been 
nttatlf tbe theatre 01' i'on.iidenU)]e convDliiiouB. The vegecatlon which cot- 
■glltllM diaappcared rrom iba csKtcm aide; the depn^Bsion which exists 
Miraidt the southeast, nt the tbot of the cone, has widened itiieir, and hu 
Hid np a pan of llie broken enclosnrc, Interrupting It iierpendiculaiiy with 
»brawl wall of stones, undoubtedly stiot out (h>m iia Interior. Near to this, 
m4 Wnnrda thesoutJi, it has tbnned, since 1815, a new dcproBslon, or, speak- 
kg norc properly, a new acddenlal center, Ctoai whence arises a great omm 
at npoT, to that iba cono of eniptlon ban at present tlirce apemiKa or 
imion; the principal oecnpying the higher part: tho ancient acekknlRl 
niicr pUred at the soathcost and at the Tout of the I'ormer; and the new 
:l< ri-lental enter open likewise at the foot and at ihu south of tho principal 

The rolcanlc activity of I^cbincha has increased lemBrkaWy, as is mani- 
r*ieil lir ilio gicBtcr Gnlutlatioa of vapora. In 1S15, tlia chimnejt timu 
whence the gases arose formed aix gronps, of which only one was consider- 
able. Now Iba Tapoia escape by innamcrable interstices and hollows which 
Uh slonca leave in each of the craters ; and In the principal utiu is heard K 
DOiic Tcscmhling that made hy on Immenso caldion of boiling water. 

Tbe lempvranirc of the vapors vaHea mucb in the difliirent Intentices. In 
tho crater of the aoutlicasl, the vapon of the highest inlet^dces ani nearly 
1^0° FahriHihclt, whilst in the lower ones the lemperatare was only UO^ 
t :ilii«nhcit. In the principal crater, the iHiltc^t vapots did not cume np to 
: 'I' Falircnlielt; in the largtat Interstice that I have olneTved, into which B 
! •rsoo could eaidly enter, if the thick column of vapor would permit him. 
iMv ieiD|>crainie was only BS.fP Fabrenhcit at tliree feet of depth. FlUinK a 
KiMluated lube With water, and placinf; it witliin tbe inlersllces, I cotlcclvd 
Ike giwat seveml times iu order to aoalyzo tbetn, and, moreover, coDilenanl 
tbam, by mtans of a bottle tilled with cold water, and gathered the drops of 
daM which werelvrmcd. Ttiu result ofmyoliserTatioDS is, that the gaaoi of 
PIcbiocha contain asearrely perceptible trace of sulpbuiDUs, soiphnric, ami 
Hl^brdric adds, four per contof carbonic acid, and tho neat composed excltt- 
rtntr of water. I present these results only as approiiinuUe ones. The 
Maoapbefii: air is always ndxed with the roleonic gases in those points 
when it is possible to calleet it; and this canse of error Is inevitable, wiili- 
oiit reckoning those which occur fVom the persotial difileultius of the obaerver. 

I'hc Milid prodnclB of the volcano are the sublimed sulphur ifhicli covora 
iiliuustali the stones and flssuiss, and a white salt which appears in silky 
'.iirua, and shows itself in many of tbe intcrsticea, sometimes alternating 
t>lili tlie Dour of lulphnr In parallel coalings, sometimes in an ataniidant 
iiifl pure mass. This salt is a double siilphale of alum and of Iho protoxide 
I iiun. likewise formed in other volcanoes, and known by tbo name of 

'^itamhrr ^ fJoBia," nrplumou alum. Uiseolred iiiwalPr, il crysialliu* by 
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prlsnii Bostcleii thesa products, iliere la tbnnd scoria, composed of in 
BUlphur und uabeu of pyroxcao snil ilolio-iUt, more or less cakined or al 
by the HcciQD of the watery vnpors. 

OH TUB UODE OF FOSMATION OF VOLCANIC CONES AND f!BATB^ 



In a paper presented to the Goologleal Society (London) by Mr. O. P&i 
Bcrope, the author combated the doctrine originated by Hniaboldt, 'Y 
Bach, dc Bi>unniont, aud others, which denies alluf^cher that rolcaidc WO 
tains have been formed by accumnlationa of eniptivo matters, and ainilM 
them solely to a sudden " bubble-ahaped swelling up " of predxJstiTiK M 
EODtal BlTHla, the bubble eometimes bursting at the top and thun karing 
broken aides lilted np around a hollow (elevation crater). Tho antborl 
pressed his belief that this notion otiginated in Humboliil's Bfcoantofl 
empfion of Jorullo, in 1739, in which a great error had l)een rommlRBi); 
tha convexity of the hill being simply a bulky bed of lava ponmd antw 
flat pbdn fVom Ave orditiary rones of eruption. But the idea of a " bladd 
libs Bwdlingnp" of horizontal strata into volcanic hills being tbtu star 
by Humboldt, it was ftiHher estendecl liy Von Bnch, and benee aroaa l 
" cratar-eleyation " theory. Mr. Scrope then proceeds to show IhM I 
characters of all Toteanle mountains and rocks arc simply and naturaJly to 
ocoonnted for by their eruptive origin, the lavas and Ihtementary man 
accumulating round the vent in Forms dBlErmlned in great degree by 1 
more or less impcrnHrt fluidity of tlie former, which, as in case of bM 
traehytic laras, glassy or spongy, may and do congeal in domes or btd 
masses immediately over, or in thick beds near the vent, or, as in thai 
e basallic lavas, may flow over very moderate derlivities to great 4 
es; and consequently that the upheaval or elevation-crater theory to 
gralnitotia asBuniption, ansupported by direct observation, and coni 
tlio evidence of fiiets. He condudes by representing its continued acccptan 
M be dlBcredirablG to science, and an Impediment to the progress of son 
leo'ogy, inasmnch as telse Ideas of the bohble-liko inflation, at ono aUiA 
Of Inch mountains aa Etna or Chimborazo, must serionsly aflbct all enr apt 
Illations on geolofrical dynamics, and on the nature of the snbteitalMi 

Conieal JFVnt o/ FoiranoM. — Sir Charles Lyell, in a paper iBceitflynl 
liefore the Royal Ingtitntion (London), inlfers, H-om two recent excnrriwM' 
Kraa, that the dlscoveiy of lava being capa1)lB of fbrmiug conlinDOtU « 
tabular masaes of cryatalline rock on steep slopes, often exceeding tMM 
degrees, enables us hcnreforlh to dispense with that paroxysm^ and temdni 
npheavttl, which the advocates of "crateiH of elevation" ICf^itimBtely dednw 
IVom their premiaee; for It was as necessary for them, so long as UieTok«ii 
were assumed lo have been originally horiiontal, to ascribe the whil 
deration to a force acting tVom below, as It would have been if the nppil 
most layera of each volcanic monnlain could he assamcd to be of malk 
origin. In opposition to.snch a docniue, Sir C. Lyell mainlains that meriUl 
ical force has nowliera played such a dominant port in the rone-m^a 
process OS to warrant our applying any other term save that of "mmi'l 
tion " to volcanie mountains in general. < 

conclusion, the lecturer gave a brief skefch of tlic series of geolti^ 
IS which he supposed to have ocmtiTtl on the site of Etna sir 
of (he carik'tit truptions, — c\ci\tB wWiAi itvni' \iivns TcivaXiai ftw 



Etorfes Fnr their development. The firal ernptlooa an beliei-ed to hBV« 
ubmarine, owurriiin iirobubly In n Iwj of the Ben, which wns jfradnnliy 
converted into land by the outpouring of lava and BcoriiE, as well oi b; a 
alow and elmaUaneoos upheavnl of the whole territory. The baMlts, and 
othec iimeoua prodncla or Iho Cyclop<Miii lalanda, were formed contempora- 
neously in Che Kumeaea, thciuoDuEcousfitunaof whidi approached very near 
to Ibal now iDhabitini; the Mediterranean ; eo math ho, that about nineteen- 
IwontiBlhs of the foBsH species of the anb-Etnean tertiary strata still IIto In 
the adjoining seas. Henco, aathat part of Etna which Is of sub-aerinl Diij^ln 
la newer than saeh fUaslls, the age of the monntaln Is proved to be, geologi- 
rally Bpeaking, extremely modem. During Iho period when the volcano 
was slowly built up, a movement of upheaval waa itrndunlly converting 
troela of the neighboring; bed of the sea into land, and causing the oldest 
volcanic and associated aedlinentary strata lo rise, until they' reached 
eventually a height of twelve hundred feet, and perhaps mote, above Itis 
Bca-lovel. At the same time the old eonBt-liae, together with the altuvlul 
deposits of rivers, wns upmised, and inland clifTs and terraces formed at 
successive heights. Tbe remalna of elephants, and other quadmpedi, aome 
of extinct apeciea, are fomid in these old and upraised alluviums. Fossil 
leaves ofterrestHnl plants also, such as the laurel, myrtle, and pistachio, of 
species Indigenous lo Sicily, have been delected in Ilie Oldeal aub-nerial tuffs. 
At first the cone of Trifogiictto, and probably the lower part of the cone of 
MouKlbello, was built up; still later the cone last mentioned, becoming the 
solo centre of acllvlly, overwhalmod the eustem cone, and flnolly underwent 
In itself various transformations. Including the truncation of Its aummlC, and 
the tmufiition of the Vni dci Bove on its eastern flank. Lastly, the pbose of 
lateral eruptions began, which still continues in full vigor. 



IMPRESSIONS OF BOKES IN THE MESOZOIC BED SANDSTOJiE. 

At a reeent meeting of the Boston Society of Ssturol History, Professor 
Rogers exhibited a cast token from the surface of a block of red sandstone, 
containing the impresalons of bones, apparently of ornithic churacter. The 
rock was found near the landing at Fort Adams, Newport, along with many 
others brou|fhl there for building purposes. It la slated to have come orj;^- 
naily froui the quarry at Portland, Conn., and evidently belonga to Ihe 
Uesoioic sandstone formation of the Connecticut volley. The sjiecimen Is 
unique, and it la hot>ed that when duly examined It will help na to a mora 
definite knowleilge of some of the animals whose footprints ore so abundant 
In Ihfa group of rocka. 

ON THE FOSSIL BIRD B0NE8 OF HEW ZEALASD. 

Dr. Hochstetter. the geologist of the late Austrian Exploring Espedillon. 
was eo fortunate as to obtain in New Zealand aevcnd of the most coraplelo 
collections of the bones of the extinct fossil bird (the Una) of these Islands 
which have yet been found, together with a perfect skull of the Moa. These 
were mainly exhnmed from caves, and the operations of Ihe party Invcsii- 
gatinBarclhnS described by Dr. H. : — 

The escilemenl of the Moa-diggers was great, and increased; for Ibe 

deeper lliey went below the stalagmite ctnata covcrtn?^ ftic ftinn,'ftrfj'««7f^ 

ircjB tie lioaea (fiey found, and whole legs, from ftio WpAiOTW Wi 'Cd» ft*™* 
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or the lOM, wen exposed. Ther dug Biul wubetl tliice daj-a 
nlKhti, and on Ilic fonrtb dsf iIiej relumed in triampU lo CoIlin;r' 
follatred by two pauk-hullotka loaded villi Hoa bones. I mnst i-unfes 
not ODlr WW Ir ■ cbdht of pmi exdiement to tbe people of CoUinsw 
bat »Im) to myself, a» the gij^atic hoaea were laid before oar riew 
Ifaori bringing me two living kfirla from Hock? Birer gave as an o| 
Innilji lo compare tbe remslns of the exlincl gpetiea of the fuailj iiitb II 
llrifiK ApwryTC. Tba obacrrBliong of M. Hoast, made daring th» M 
throw > new llgbt upon (Ills great fsmilj of extinrt birds. He found tl 
areordlaj! to the depth so was tbe iiie of the remains, thiu proving tl 
the grealer Ibe antiqnitj the larger tbo Bpecic*. Tlie bones of Dinar 
grauai and ingetsi (a bird standing the belKbt of nine feet) were bIwi 
fotuid at a lower level than the bones of Diitornii didiformt (Owen) of H 
four feel bigb. Tbese giBuitie birds belong to an era prior 10 tbe Iwa 
-race, to a posE-tenlarj period. And it is a remarkable, incomprdieMl 
fact of tbo crcallDn, that whilst at the very same period in the Old Woi 
alepbanU, rlilnocerosea, blppapotaml; in Sonch AmertcH, gigantic a' 
and armndillos; in Anstralin, gigantic kangaroos, woiabals, and duyiu 
were living; the culosial forms of animal life were represented in IT 
ZcBlftnd by gigantic birds, who walked the ahorea then unlrod by Che fta 
of on/ i|uadruped. 

PRESERVATION OF FOOTPEINTS ON THE BEA-SHOBE. 

Hr. Alexander Brjson. in a pupcr eommnnlrated to tbe Royal 80 
nmarfas that the impreesions of the feet of birds and moUnsca on wel 
were liable to be effaced by the return of the tide; and thni their 
lion was owing to dry sand blown Into the depressions from tbe ^hore, 
again covered by a layer of moist sand or mud by the lenini of tbe tide, 
regard to trucks left liy gnKlcrapodons molluscs, he stated that great 
wne necessary to dlstingnlsh thcni IVom thoi^e left byXvrelds; and inslane 
the cose of a foot-lrack of a common whelk resembling tho morkg made 
the Crossnpodla on tbo Silurian slates. When tbe trork of the whelk 
filled up by tbe dry sand blown into the depression in the li 
no difficulty is f^lt In recognizing It a.'! the track ofn gaftempod; bat sbM 
Iho wind blow at right angles to tbe track of a mollusc, a aedes of '' 

markings will be observed to leeward, cttnsed by the dry sand adhering 
the moist. In this Instance, a geologist would natnrall; assign the maiUnj 
lo the impression of Grapioiitai priodon, or fogiilalus; and if the wind k 
donly ahlrted to the opposite direction, ano^er series of sette woaM 
Ajund on tbo other side of tbe mollusc's track, nod (be observer would 
once pronounce the marks due to a gignntic Crossopodia, or frlnge- 
Annelldc. 

Tbe author also stnted that the so-called raln-marhs found on sani 
and Bflnrlan slates were formed by (Tostncoa, and that the cusps, wbl 
geologlstg had snpposed were tbe evidence of the (brce and direction of t 
wind daring the shower, were produced by the wind blowing dry aitnd fh 
the shore, and causing a. raised barrier lo It^cward of the depression, 
there was raoro molKlure. and consequently mare adhesion to Iho sandl- 
J!Uin6urgA Ifea PhUee. Journal. 
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OF THE EimSCT MARSIH'IAL ANIUALS OF AC8TBAUA. 

Tbc fOUowlnK ti on alHiract or a lecture ii!centL>- clelirErtHl liy Pronuior 
Omn, M the Oowminctii School of llin™, I^iiiion, on the extinci quiulni. 
futt wliiiM rvainliii hiire buun reranilx ilbfovervd In (lie rarerns of Ani- 
Inlla, unil in tho Burifvroiu ond other tunlaiy dcpoalu oT that countrx. 

All tlio Epodw whitli he hud rucutiMrucci'd tmia thoH OhbIIi belonged to 
Uia tame low i^roup of mitminiill*. with tmall hraliu, (o which Iho living 
Bknoplol qnadnipeds belong. Mot any uianiupla] apcclei is tndigcnoiu to 
tM KHiMntiDta at Europe, Aeia, or AfTltra. On the dlicovery of Ameiio, 
MnttMBKll quiMlru|)edi of (bat continent lici'iuno known to naluralliiti, u 
btlMC poniUur hy |io«H»sing a poach In which the youni; were protected and 
eaniod for raiue ilmo after binb, whence the name ManiijAalia, «lgiiiiying 
" poached bcaiU." The Amuttcan species all belong to one gunut, i»lled 
/>'iM(>*li),oro|ios*uui. Tliey are Btnall inecetlvoroiu quadmpvda, and rooit 
III ihoin dwell in trees. 

When Captain Cook and Sir Joseph Banki relumcil trom the crrcnmnari- 
gatorir vofagu in which Botany Bay woa discovered, they broui;hc infomuk- 
tkio ofulber taannpial nniniala whicb lived In Anstralla, and especially thac 
milled the " kangaroo," ta remarkable for the length and strength of Ihe 
hind Wtft and tall. The subsequent traveller and settlers In Aualraliu wMn 
tnuRiaittcd additional informaLion, willi cpccltncnti of Ihe pemlinr nmnapial 
qaiulnipc<u of that continent, so ibac itio Marmpialia aru now known aa an 
cxicnitlve ordor, iho Bpoclra of which are restricted (o Amerioa, Anstrallai 
Taimaiila. New Guinea, and a few ialandH exIandhiK thence toward* Asla- 

Tbe prludpal genera were then dencrlbed. some being camlrOTOUi. others 
IntH^tlronius, othen frugivorous, or feeding on Imilt luid lunrea, othen 
herbivorous, olhers burroieing and lirlng on roots. The opoasnma (Di- 
delpliy) are pecnliur lo America: none are found In Austmia^ia. Tba 
grvausat number and divoraity of marsupial quadrupeds exist in Auscndl* 
and Tu mania. 

Of Ihe present known existing lUaraupinlia, the largest "pedea are Dm 
great kangaroo (MnrnyiM major), fkmiliar to most by living spedmena in 
nienagerioa ami zoological gardens, and the Tis/laeint, or hyena of the Tm- 
manian colonist ; the biii«r Is camlvoron«, and about the size or the sbcp- 
hcrU's dog. Host of the MiirinpiaUii are smaller than th« common cat. 

Protbuor Owen then proceeded to give a history of the Uiacovery of foMll 
remain* of animalfi in Australia. The first which he noticed «ra« that made 
by Mfjor, nRerwaHs Sir Thomas, Mitchell, the Surveyor General of A 
inJIa in IBil. [n bl» llrst esplorlng espeillrlon, tbis mvelier dlu»vor»d 
cxlen^ve caves in a llmeitone district of Wellington Valley, and In tha 
breccias of Uio cavea ho found many IbsBll bones and toeih, wliich were 
submitted to PrafCKsor Owen's Im^pcction, and dcscrltied by bltn In tl ~ 
appendix to the account of the expodlllon publlihni by Sir T. Hllchcll I 
1838L Among Ihono cave lba*ils Proflwsor Owbu hid discovered nmains ■ 
tiid pbalangvr < Pftofang/iw ), the wombat IPhaaadomy). the potoroo {Itigiri- 
pnpmat). the kanlEBRM (Mtur<ip<a), Iho DaiyHriH and ■ni/liKinia. Bul, 
nUliongh the ttimW* were rafoinblo to the ftiregnlng existing gonBtn, Ihey 
wore all dlllbroni from any speciiw now known. Among ilio kangaroos 
irtfTB two species which were much larger than Iho lUntmfiot majari lU» 
K-nialiix nt Ihu D-upmia were larger than Iho^ of lliv D. hhIhm, which H 
uow tho iMKon Bring apoGlea, ondls pecoUai toTaaniWiW. T\»b1Vi*i«1«b», 



SIG AUSVAh OF aClEATIFlC niSCOVKBti 

also, wu* liytLls dl;icoveiy known lo hnve fonnerij IItwI in AiumlU, M 
wull KB In Tasmania, 10 wliich li; b uow reBtrlclcd. But, besides the fon- 
Ho\ag fosElla, there wua unin^lo tuoth, sn incisor or luek of sume quadcDped 
whicb masl buve eqauUed a InrKe ox or a rhlnocuras In giza. In Ihls UMHh 
ProfesBor Owen pertBlvca sach (.'haraalara aa led lilm lo fuand upon il 
genoE, wbicb he termed Viproladai. 

lu ISH Professor Owen received some foBsils from Dr. Hobsoii, of Hel- 
bonme, whieh had been discovered In slnkiai; a well at Mount Macedoiv 
near Port Philip. Theiw focslls incladed a portion of (he lower Jaw, tuilDK 
an incielvo timk in siln, identicul In fhape and slraeture with limt on whkk 
the genng Dipraloibm had been founded, and also molar teeth, n 
n ttuMe of tbe kangaroo, bat with gonerii; modi H cations. Tl 
tion of tbe Tonner existence In Australia of a Kiganlic ina»uplal hertiivoR>M< 
quadruped allied lo tbe kangaroo was communicated to the lirltish A 
tlon al their meeting in 1&14, and was noticed in tbe Annals and St _ 
of JVofurol Higb/rj/ for October, 1814. In tbe same paper Professor Om^ 
itaCed that he bad received from Sir Tbouias Mlt<.'hell some AoBtraUan 
fossils. Indicative of a second genua or largo maranpial qaadrnpeds, whicfr: 
he described under the name Xololherium, 

Although tbe molar teeth in both the DIprolodon and Noiothcn'am presentet 
the same two-ridged type as in the kangaroo, tbe; diSi^red in wanting U» 
smaller connecting: ridge ; and Professor Owen was led to infer, &om Ap 
structure of the ailTagulus and atlcaneum (two of the ankle buiwa), IhM tf , 
hind limbs diObred in a greater degree from those of the present kanganxMi. 
The above-named tarsal bones had lieen transmitted, with other fossil bonet, 
tiom Morclon tiaj-, bj Sir Thomas Mitchell; they presented marsupial <dm 
acten, and by their size might have belong to either tbe DiprobAm (M 
StMitherium, In the kangaroos these ankle bones have pecollBritiea aaitxH', 
Bted witb tbe ve^ylong hind legs; but the large fossil ones resemble n 
those of the wombat; wbence Prolbssor Owen inlijired that the iJipncAdoWi 
mnst have had the hind Umhs mora nearly cqnal in length t( " " 
Bnbsequent discoveries proved the tmtb of Ibis ittferenco. 

In tSlT, a Mr. Tamer brought from Darting Downs to Sydney, New SoBthi 
IVales, a lar;^ collection of fossil bones. cbieHy obtained from King's Ond^ 
a tributaty of the Condamine River, Darling Downs. Thega downi an> 
Hitensive, slightly undulated plains covered witb herbage, developed Horn •' 
rich, black soil containinj; concrellona of carbonate of lime. Ranges oflcrV 
bills, with sudden slopes, and flat-topped cones formed of basaltic mrk, reM~ 
ing on a ftlspatblc or tracbylie base, accompany tbe shallow vallejrs, ani. 
bear an open forest, formed of varions species of lather stunted Eacalgph 
The plains are filled with an alluvinm of great depth, wells of sixty fc__ 
deephaving been sunk In it. The plains in irhich tbe fbssils have been tboni 
are those dlstlngnished by the crooks caJled Hodgson's, Campbell's, Isoac^,. 
King's, Oakey's, etc. These creaks traverse the plains on the west iidseC', 
the Coudamiae, into which tbey fall. The fossils are foond in tbe beds of' 
the creeks, particidarly in tbe mud of Iho driod-np wnterbolos, oi 
of tmchytie pebbles, which are overlaid by layers of clay and loam, wjlfti 
mariy roncrations, above which is the rich, black surface soil. 

Fossil bivalve and univalve shells are found associated witb, and n 
cemented lo, the bones; but they are of the same species as those still ejciih 
ing in tbe preitcnt creeks and walcrholes. 

Tba most cxiraurdinary uC Ihe iImsiU Xiton^ta !roiii"SJiug*iCieOt^i>s yi. 



317 

1 iirner ma sn BlmoH entira skalt of tho Dipniadon AvtlTalit. Tbe lengtb 

■ ■' ihras Kvt: the two Rrcal lunerior tusks, wlient* tho Dame *" Dipmiotlon," 
-lifi'Tcvl » ftw Inches beyuiid ilial li<ti(nh. Buliind Ibcao tusks were ntn 

H.j^Iltrr liidsora In CA^^li premuxjllary boiic; bat thtae eix itpp^r iDcbora 
Tcrc oppoMil, u ID tlie kiuijjaroo, bf o single pair of large indnoni ia tin 

Tho cliHTortprs of this exlraorJinaiy I'taninni n-ere deHcrilrert hv Prol'easor 
Ooen, and lllasiialcd by dmwhiin of tho naniral size, A dcwoDilJn): prumi 
of lb« srgomMlc onli waa pointed oot as illiulrating the afflniliea of Ibe 
DiprModoH wlTh the JUycropiu oc llie koDgarooa. 

Wlib Iliis Bknll bad been fbund a lar^ liladebone two fkec foar lncb«« 
iring-, a hnmcma two ttct two Inirbes iu Ipngtii, a ftiintir two foet flvo inches 
III Ipiigih, fFtnarkulile (br the great extent of the Deck; several rcnelTK. 
rratments of ribs, end other bonoB, all Btfrccing in pioporlion with the skull, 
and belonging u> the same specMs, and most prubobljr to the saino iiiill- 
TtJnal. 

This mllertion of bones, when bronze lo Sydney, was noticed by ibe 
Krr. Mr. Clarke and by Sir, Unclcay in Mum in tljv BjilarjlWormiigHfrtilit, 
and plaster casts were taken of tho chief FjiecirocnB. The whole cotlactlnn 
WM purchased of Mr, Turner by a Mr. Boyd, who was about to return to 
F-nglatlil. Tbia giuitlcman In stated to liave died on the voyat'c, and tlie ship 
in which the fossils had been emiiarked was lajd to have been wtwked, and 
1 - wliolecar^ was supposed to have been pngninHl. A aeries of ihc cojig of 

■ '•:'■ rosiHs taken at Sydney were trananiltled by tbe anthorities of tbe innaenin 
■ii-rc (o the tmsreesof tbe Briiisli Uuseum. Aliout the lime when these 
< :>'H arriv*^, a sale of Ibasil remains took place at Stevens's anrtlon-riMiins; 
thcMr Ibsslls were fbnnd to belong to larfte marsupial animals, were pnrchssod 
Ibr the Briilnh Museum, otid proved to be originals fmtn which the easts hi 
the Sydney Museum had been taken. Tlia auciloncer slated that Ihoy bfld 
been ttie property of a Mr. Boyd. They will fonn tho subject of a memoir 
liy ProllMHirOwen. Besides the parts of tlie skelelon of tbe k"*** Diim/tmlou, 
they included a lower jaw of tbe same large extinct marFUpiol which the pro- 
fessor hod prBVionsly determined nnilcr tliu name of Nolallieriam JtfiVcArfli; 
and this Jaw showed that there were two incisive tusks and ton molar teeth, 
liTc on each side. In that genus. 

In January, iaj8, Proftasor Owen received from Mr. George Bennett, 
K-tt.S-, of Sydney, skMcboa of a Ibasil craniDm, which bod been Ibund In 
ihc same Ibrmalion and locality in Darilni; Downs as the Apmiwlan , This 
Di^w skull was eighteen inches long and fllleen inches wide, tt had ihtee ineV 
son atidflvc molars on each lido.and, rVom its correspondence in aiie with tb» 
lower Juw of the NolatheriinH, the ProfUssor believed It to belong to that 
(tenns. A cast of ibo cranium had been sent fhim Sydney to tho British 
Museum, and has served to show that a fragment of upper jaw with molar 
twih, in Mr. Turner's collection, belonged lo the aame genus. These teelh 
allow proclsety that Binieture which Profesaor Owen had previously polnttd 
onl as distinguiahins the teeth of the NmalliiriHm from those of Ilu) l>i>r<i- 
lakm. The lower jaw of Ibe A'aftKAmum lUilcMIi In Mr. Tomer's ■erlea, 
w in Ibe British Museum, helonj^ to tha same species as the erauinm now 
It Sydney. This eraninm is chiefly remarkable for tbe gnat 
d widtli of (he tygomntlc artbea, wMcli have also tho descending 
M in the JhproUMlm. Tlic ftW'ial bones in ndmnce of itie orldl ft 
itpednneiiMamppawlft^ioitienEt ol ^lili 
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iSSDAL OF SCISNTIFIC DlgCOVERT. 

renwriiahle mnnner In bolh rertiiTil and [aleral eximts towBids itslbia 
extroraiiy. Tlic mvliy af ilie uoso was diviilai by a bony BCpnun, is in 
■piNies or the wnmhnt. Thus were c»Mlil)»Iicd pnwb of tho forma ei 
taix in Anslnilia or two geoem of hurhivorous maiBapial ammals, rcsemblh^ 
tbe pacli^/dermi in proponiona; one (Dlprotodoa) equalling or snrpaa^ng in 
the the largeit llvln{{ iliinoccros, the otber {NoUMiuriuml eqn&llin;; the oi 
or tapir. 

Prof. Owen next roH-rrod Co soma TosElla ill the coUectioii Bent by Dr. 
HobBoit, IVom Melbonmo, Australia Felix, wliich belonged to a ■pedes ot 
iroo wombat IPhaa-olomi/a), but four or flvo limes larger than the lai 
known existing speides. Tbese spedes liad been notii'ed by the profiSKBor, 
and referred to Fhatcolonii/t gigai, in the Tranmetiimi of the ZoSlogiail Soei^ 
As early aa 1B42, Frolbssar Owen ioferml flrom the tiut of there having ' 
large herbiToroas animals in AuBtralia in fanner periods tbat B large cai 
onms animal had coexisted wllh them. In a letter to Ihe editor of tha 
Annait of Nalimil Hinoiy, floveuiber 1, !Sia, ho wriles: "Some destmctlva 
Hpedee of this kind most have coexisted of larger dimenElona ibaa ~ 
sxtinct Dati/wu* Laniariui, the tuineat destroyer of the now equally extiail 
gigantic kangaroo {Macropai Tilan), whose remains were discoveled In 
bone CRves of Wellington Valley." The Rev. Mr. Clarke, iu his irepor 
the Governor of Australia, No. 10, October 14, 18S3, "On the Geology of 
Basin of the Condaminc River," referring to this remark, ultservcs: " 
diseovery of what itiuat tiare existed cannot be altogether incapable of den 
■tiatlon; and, therefore, such a verification of Professor Owen's anticipatioa 
is to be hoped Ibr on many grounds." 

In 1846, the prolbssor received finm Ur. William Adeney pondons of a 
fossil skoll of a camivoioaB quadruped as large as a lion. These fbeuk 
were discovered in the banks of the Timboun I^ke, situated eighty mJlM 
southwest of Melbourne. The lake is sballow, and beeomos almost di7iB 
autumn, when its bod is covered witb a pretty thick dcpOEit of commoa salt 
of good quality. The BnrniuDding coimcry is volcanic. Tbe fbsslls occur in 
a narrow white atrip of calcareona conglonierote, traversing the clay cUIT, 
which la here and ihcre indBnlod with capea of basaltic boulilers. The ft 
in question included part of the right maxillary bone, with the last two moist 
teeth. Tlioflratoftbescpresented the trenchant or camassial type of crown) 
tbe second was a small tubercular tooth, situated, as in the lion and tiger, oi 
Ihe inner side of tbe back part of the camassial. The crown of the rtniwT 
sial was twoand a quarter inches in extent, that of the larf^l lion being on 
and a half Inehes; the margin of this fleah-cuttine; tooth is straight in tia 
Ibasil, not indented as in tbe lion. A portion of the right ramus of the Iowa 
jaw contained two teeth answering to those al>ovB, the camassial with a 
even cuCcing edge of one and a half inehes in length; thetQbercnlar,whidi t| 
directly behind, is only half an inch long, and it is followed by the socket of 
a still smaller molar. On closely comparing this fossil with tbe sknils of. 
exifltiog carnivorous animals of the placental and marsupial orders, Frotbssor. 
Oweu concluded from the Btmcmre of the oeeiput, of the organ of bearing, 
of ihe bony palate, and of the orhlt in reference to the position of the laiArF* 
mal hole, that the large eamivore represented by that foesll l^longed to llM 
marsupial order, not lo the placental camivora. He had proposed fbr it tbi 
Thi/laailPO, or " lion with a pouch." 

Thus were completer!, hy evidence of spedes of quailrupcda that appear U 
lave become exiinci in AuBtralla, ihorevteaev«&\ivGiVii.i.Veman\i'^»i t«ciM 



of Itw chief ftnmi oT the tnreiiriBl nununaUa known in otbor ports of iho 

Tlw pmlkssoT. tn conclusion, Tcfcrrcd lo llio chnnu-ler. an one natiirsl i-nn- 
Ifiient, of IhB VBsI tncl of di7 land now sniflriaTly clivklpd Into Kurope and 
Aua; uiil be ahoircd thai oil the foasil reiiinins of quivJrupetIs rroin ctivn 
Hid receur lenioiy itnitB in Europe, cotvbI wilh the ossifentua raves Miil 
BtratA In AnstnLia, belonged to ]rcncra which aliU had exisrinf? rof)rescnlA- 
lirea In Europe orAaio, BQih, p. g.,as ihe horec, ilic olepbant, Ihc rhinocoroa, 
oxen, deer, bean, bysnas, felines, etc. Tlic bippopotamiu, indeed, hod 
beeomo excincl in Aaia, as in Europe, but still existed in AlViei. He then 
niiulci B aimihir eomparison between the aboriftinal quiulrupedi of Roaih 
AiuciicB now living:, sueh a> the stolha, armadiUoe, ant-eatcra. plM,Trhine, 
motiluTS. IhunaE, peci-uis, and the fosBil megaiheToida, ^Ivpiodona. ehwao- 
tbercs, hu~^ foaall monkeya, Macrandiaiia, and pecfona. Aualrolia bad 
■Inody yielded aridence of an analogous correapondeneo between it« 1«tc«l 
extinet and Iti present maminaliait (liuna; sad thia wtka Ihe more Interenliiu; 
and Btiikinit on account of the very pe''ullHr organization of llie native quad- 
mpeda of that diviaion of the globe. The marsupiala (bere represent analo- 
gously the chief huid qiindrupeds of the larger eunlioenla: Ihe Datj^iint, 
(. y., play the parts of the foxea and marlcn-cata : the bBndleootB(/'rraiiirfa), 
of the hedgehoua and ahiewsi Ibe pbahiniicrs and koalas, of Iba squirrels 
and monkeys; Ibe wombata, of tbo bemrets; the fcaugaroos, of the ikcr 
tribe. 

The first collection of the njaramalUn Ibasila from the hone bren^las of 
Ihe Atutraliuu mvea hqd brought lo light tbe former existence of large 
tpeciea of existuig macsopial ynirra, aoinc of which, for example, tlie Ttiybi- 
dmu and SiirenpAtTut, though now Memingly exdiicl in Australia proper, are 
still represented by species in the ailjacenl island of Tnutniuiia; tbe oihen 
irere fossil wotubata, pluUngera, poturooa, and kangaroos, but of clIfferoDl 
■pocies. The fonits of Ibe bcrblrorous morsupiollB were of young, or not 
mll-gmwn, nulmals, whetU'O the Pmltuor intt'.rred that Ihey had lieen dragged 
inlu (lie cave to be ileionred. Subsequently, and at short Inlerrals, Ibsslls 
bad been obiainod tiom pliocene sirsia, and these had demonsiraied (he 
former exlateuee of mannplal anlmela represcnllng Ibe great paditiilermi 
uf Asia and Ihe Mrt/ntherium at America, logelher with a marsupial bcaal 
of prey, rivalling the hun or tiger in size, and equal lo cope wiib tbe Dipro- 
lodoH or .VofofAenuni. 

Tbtts, it was shown that, with regard to the Inst extinct (pliocene) kinds, 
u wilh the existing kinrls of mammalia, particular forms were assigned 10 
particular continents or provinces; and, what was still more intereating and 
■ugK»'iv>-, tliesame Ibrms wore restricted to Ihe some provlQces at a (brmer 
gcologicul period as they are at the present day. 

ON THE PLEISTOCENE HISTORT OF SCOTLAND. 

to H communication by T. F, Jamieson, recently preaented to tlie London 
Ocolo^cal Society by Sir R. I. Murcbiaon. bo expresses hla opinion that Ibe 
fbliowlng course of events may he supposed to have occurred in Ibe Plciflo- 
of Scotland ; Flrat, a period when Ihe country attxid aa high 
,«r probably higher than, at prcaont, with un exleniilve development of 
' land lee, wliieh pollnhed and striated Ihe (ulijaeent rocki, irans- 
of tlM smniB blocks, cieMcajed Ut« pic«^Mte« »Mro^ n« .,<i irt 
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820 ANNUAL Off aCIENTIFIC DI8COVEBT. 

left muph txMiWur-ettrlh In various plnces. Seconilly, To tlih racfeoaod r 
period of Buhmergcm*. when thu aea gnuJually ndvnnpcd uinil BlmoM lbs 
wholo Hiuniry vnu covarod. Tbia wns Ihe lime of the marine drift rtlh 
fliHLtlnt; lee. The becl* with arttlf shells belonBCd lo ll, end someofilw 
brick-cldyB »re probahlj but the fine mnd of Ibe deeper pnriB of tho MOW 
Thirdl)', The land emerffed from the wnler, doAag \rtiWI 
the preceding drift-beds suffered mueh deniKlaiion. giving rise tt 
Ihe eitennivo luperfldal nctmnnlallona of water-rolled grave! that now ortr^ 
spread mneh of Ihe surface. Tills movement continaed until the Uftd 
ohtained a higher poBition than it now ha*, »nd bopnme eonnecied wit* tM 
TOntfncnl of Europe. lis vjirlons Islands were probably bIho more or IM 
in ccmjunciion. The present nsaembln;^ of snimalii and plants gTsdMliy 
mlj^ted hither from ndjoinlng lands. Glactera msf have slHl been Ibmwf 
In favorable phuss, but probnbly never regained the fbrmer extenanM 
Foanhly. The land sank o^iu until the sea in moitt places rcncfaed a fadgM 
of ftom Thirty to forty fbel iil)OFe the present tide-mark. Patthes of fbrerf 
eronnd were suhmerRed along the const. Fifthly, An elcvadon at iMislk 
look plaee, by which the land attaEnod its present level. As Mr. Smith Iilj 
shown, this probably occurred bcrore tho Roninii invasion; l>Qt tbat mM 
Hod previonsly pit into the eountry, appears from the fact Ihat Ihe elevated 
beds of silt near GlaB(tow eonlained overlunied and swamped canoes "^ 



l.NTEUr.STrNG FOSSILS FROM (lltEECE. 

Ruring (he post year M- Gsudry, a French gsologlst, has been engagedM 
exploring some deposits of reddish earth at Pakermi, in tho district rf 
AtHea, Greece, whieh were known to lie rich In the remains of extinct ralm' 
malia. These deposits have been formed by erosion of the rMlts of Vetfi^ 
telicus; toward tlio summit of the mountain ihey are (bin, but increi 
thickness the nearer they approach to the plains, and they extend t 
margin of Ihe sen, covering a very large orca. 

Among Ihe olijePts ali^eady brought lo light by these explorations art 
SBVunlecn skulls of monkeys, wltli llie Jaws and teeth In many instanMi 
»tlll perfect; Hie head of a p;iginllc specimen of the swine species; 
complete ekelctona of the rhinoceros, iho skull of a parhydennoos ta 
larfter than Iho rhinoceros, tho jaws being remarkable for possessins M^ 
teen large molar teeth; the bead of a Sfastodaa, with the Incipient ptftat 
of the molars and Insks; a skeleton, nearly pcrfBct, of tho DlMiaurilimf 
Uie most gigantic of known fossil animals, its tibia measuring ■ fifrti 
more In length than that of the Ohio Maslodoa ; the prin^'lpal bonee oTA 
huge rowl of Ihe galllnnccons order; and, finally, the skeleton of two klnitf 
of giraffes, one similar to tho living species, the other less slender, togeth ' 
-with bonea of antelopeB, turtles, and many other anlmala. Of these fiMtf 
forty-one cases are already la tho hands of gcologista in Paris. 

SOME CENEEAL TIEW'8 ON ARCUJiOLOGy. — BY A. MOKLOT. 



Ibllowing artidc, derived from SiWrnnn's Jouraal, 
iper entitled Geologico-Arehaologieal Studies In Denmark nnd SwjP* 
BBriand, appcarine in the BaB^ln de la Sad&i Taitioitt des Sdaica . " 
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A rnitaiT Hcarcelf hu elBpned Bince tlic time when <t would have been 
nwuttlil iinposiilila to n:coD9trni.-i the history or oar (tlolic. prliir to (lio 
uppcuinnco of tnunkitid. But, ihoQ)ch conlemporary hiBtorinna weto want- 
iDK (taring this ImmeiLae pie-haman era, the latter luu not ftiileil in IcnvinR 
ua n wctl-amnged leriea of moEt iigniflcant vceiI^^: the inltnul anil vki^ii- 
talile trilMB, "bich bavo guntssivoly appeared and dli>Bppeaml, hnvo left 
Uielr AiMil remoiiu in tho ancraaslvel]' deposited itniui, Thiu has been 
composed, gnduall)' and ilowly, n hislory of crealion, wrIMen, ui ll were, 
by lbs Croalor hlmaelf. It ia a great book, tho leaves of which ara the 
ilraliflcd rocks, following each otlier in (he itrieleal chronoloj^cal order, iha 
rbaploTi being (bo raounuiin ctiaJna. This ereat booh bu ion« been closed 
lo man. But science. ronsCanlly extending ICa realm and improving lla 
method of Induction, has lauKlit (he geologist to ituil; those raarrellous 
■rrblvea of creation, and we behold him now utifoldiiie the past agoa of our 
world, with It TUricty of ilelulls and a certainty of toncliulons well coiculatud 
lo inipire us with gmtefnl admiration. 

The <Jevelo|inienc of arehieuloiiy hus been very similar lo that of KeolotlT- 
Not long ago we should buve smiled attbo idea of n>coDslmcting(hebymnD 
days of onr race, previous to tho first bcgiiinlnK of hlHiory properly ao 
called. The void was filled up, pnrliy by reprosEntinK tlml ante-hlsloiicill 
antiquity as having been only of short duration, and portly by expi^genillaK 
the value and the ojpi of thuse voKue and confused notions which constUuta 
tradllloD. 

ll itttlii to hi with mankind al large at with slbftlfl IndivIdnalB. The 
recollections of our earliust childhood have entirely faded away, np lo sotao 
panliiilar event which hud struck us more forcibly, and which alana has 
left a slriklns image amidst the surroundini; darkness. Thus, excepting iho 
Idea of a delnge, which exists among so many nations, and therefore appear* 
to have originated before tlic migration of those same nations, tho infancy Of 
manklnit, athtost in Europe, has pasted without leaving any mcol lection, and 
history rails here entirely : for what is history bat the memoir of mankind? 

But, licfore (he becinning of history, there have been life and Industry, of 
which various monuments still eilst, while others He burled In the soli, 
much as we And tho organic remains of former creations oniambed In Iho 
strata composing the crust of the ^lobe. The memorials of antiquity enact 
here a part simibuto that of the fossils; and if Cuvicc calls the geologist an 
antiquarian of a new order, we can reverse that remarkable saying, and 
consider the antk|UBriBQ as a geolo^tlst, applf In^; bis method to reconstmet 
Iho first ages of mankind, previous (o All recollection, and to work oat what 
may be called pre- historical history. Tills Is arcbiealoio' pure and proper. 
But arcbKology cannot bo conslilcred as coming to a full slop with the first 
bcglnbinn of history. For the further wc recede in our historical rewiarcbeB, 
(tie more inromplcle (hey become, leaving gaps which the study of (ho 
ma(crinl remains helps to fill up. Archsotogy. therefore, pursues Its mnnM 
In a parallel line with that of history, and lienrefunh the two sciences miuo- 
nily eallgblen each other. But, wl(h (he pragrcaA of history, the pan taken 
by erchaioloey goes on decreasing, until tlio invention of printing almost 
brings to a close the iBSoarchcs of the antiquarian. 

To pursue gcologlcai invcsdgatlons wc muit first examine the prrsent 
sinle of our planet and oiiservo its changes, that ia, wo must bejtin liy pbyti- 
ral geography. This supplies us with a dircod of Induclbn, lo guide lu 
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■dmlnbl; ml fbrth, For the laws which govoni the orgnnle cnstbm uA 
the inorpnriit worlil aru as invarinble as the rasnlla of their combliigliorn 
and pcrniutnllonB aru Infiaitely TRrlcd; ncicnre revealing to ii« evcrytiheM 
Hie perfect stability of the causes with the diversity of the forma. 
' So, la understand the post aees of our specleit, we miuil first be^ Of 
ixaiDinlng Its prtscac state, (hllowinjt msn wherever he tans ctos«cd Am 
Waters and set Ilia foot upon dry land : the dlffcnniE nutluns, which inbsUt 
Mr e«nh At preeeiit. mtist be stndlud with icsperc to theb- indaEtrr, Ihefr 
habits, and their general mode of life. We thus make oanielveH afqnalmtd 
whh the different deitreiM of clvfliiatlon, ranginif from the highest cnninU ' 
of modern development to the most abject stato, hardly sarpoBahig thai of 
the bmte. By Ibut means ethnography napplioi ue with whni may he called 
a cantemponincoua ecale of develogimenl, the stages of which are man 
m less fixed and Invariablo, whflat arehieology traces a scale of sacceBstrt 
development, with one movable stage passing grudnatly along the whole 
line. 

EthnoRraphy U, conaeqaeotly, to archamlogy what physical geography ia 
to geology, namely, a thrcud of induction in iho ladyrinth of the post, and 
a starting point in those comparative researchea of which tbo end in tbs 
kno«led||:e of mankind and of its development through aueccsBirB g^neia- 

In following ODt the principles above laid down, the Scandliiarlsn saTinl 
have sai'ceedcd in unravelling the leading features hi the pragreas of pi»- 
hlstorieol European civilination, and In dlslingnisblng three principal eru, 
which they have called the tlone-age, the bmnie-age, and the iron-iige. 

The earliest settlers In Europe apparently brought with them the artef 
proCtncing Sre. By striking Iron-pyrltes (sulphuret of Iron) against qltartt, 
fire can he easily obtained. Bnt this method can only have been occarion- 
ally tised, and seems to bo uow conHncd to some native trllies in Ten* 
del Fuego. The afaal mode had evidently been that of rubblnj; two fltido 
together. But on further reflection it la easy to perceive that this was > 
most dlSlimlt dlscorery, and must at all events have been preceded bjl 
knowledge of the use of Are, as derived from the effects of lightning or ttoai 
volcanic action. 

The stoEB-nge wa«, therefore, probably preceded by a period, perhaps of 
lome length, dnring which man was unncqmtlnted with tbe art of prodoctn^ 
fire. This, according to Hr. Flonrens, indicates that Iho craille of mankind 
was situated In a warm climate. 

The art of producing fire has been perhaps the greatest achievement Of 
Imman Inteillgeace. The use of dro lies at (he root of almost every specM 
ef hidustry. It enablea the savage to fell trees, as ft allows civilisod naUmif 
to woit metals. Its importance is so fcreat, tbnl deprived of it man wimM 
perhaps suorcely have risen above the conditiou of the brute. Even the 
andcnts were sensible of thia, as Is wllnesscd by the fable of PromethMS. 
As to thidc sacred perpetual fire, its origin seems to lie iu the difficuKyof 
procuring Sre, thereby rendering lis preservation essential. 

In Europe the stone.H(,'B came to an end by the introducllon of hronM. 
This metal la an alloy of about nine parts of copper and one part of tin.' Il 

CMtiag bells. cRnuoD, snd certain porUons ofmiBhlnen. 



niella andmonidBwolt; tbc molten mass in cooling slowiy Requires a tolern- 
blo (leiijroo of hardncB§, inCcrior to that of eleel, it la trno, but superior to ihnt 
of very pure [ron. Wa tlierefore underatand how bronzo would loojf bo nseil 
for manuliicciiring cutlln<;-lndtra[nanCd, weapons, and numerouti persoual 
omamentE. The northera antiquaries have very properly called this second 
great phase in Iho davelopinent of European civHlzalioo the broa^e-ar/e. 

The bronze articles of this period, with a few trifling exceptions, liave not 
teen produced by hammering, but haTo been TCgularly cast, often with a 
considerable degree of skill. Even the sword-blades were cast, and the 
hammur (of stone) was only uflad to impart a greater deKroo of hardness to 
the edge of tho weapon. 

The broDze-age has Iherefbre witnessed a mining industry, which was 
completely wanting doring the stone-nge. Now tbe art of mining is so 
eBsenlial to civilizalion, that without it the worid would perhaps yet bo 
exclusively Inhabited by savaiies. It is then worth our while to inquire 
more doeely into the oriffla of bronze. 

Copper was not difDcuU to obtain. In the lirst place, virgin copper Is not 
partifularly scarce. Then, tie different kinds of ore which contain copper 
combioed with other elemcDts are either highly colored, or present a marked 
metallic appearance, and are consequently easily known; they are besides 
not hard to smelt, so as to separate the metal. Finally, copper ore ia not 
at all scarce; it is met with in the older geological series of most countries. 

Virgin tin is uuicnown, but tin ore Is heavy, of dark color, and very easy 
to smelt. However i^aent copper may be, tin is of rare oecuirence. Tbni 
tlie only mines in Enrope which prodnre tin at the present day are those of 
Cornwall In England, andof IhaErzeehlrgeand Fitchtelgehlrge in Germany. 

Bat the question arises whether, previoos to the discovery of bronze, man, 
owing to the great rarity of tin, may not have b^;nn by using copper in a 
pure slaic. If so, there would have been a cop per-nge between the eione-uge 
and the bronze-age. 

In America this has been really the case.. %Vlion discovered by the Span- 
fards, both the two centres of civilization, Mexico and Peru, hod bronze, 
composed of copper aod tin, and used it for roanufttc.tnring arms and 
cntling.inetmments in the absence of Iron and steel, which were unknown in 
the New World. But the admirable researches of Messrs. Squler and Uiivis 
In the antiquities of tlie Mississippi valley have brought to light an ancient 
and disdngnlshed by the n 
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hood of Lake Snperior. This region is still rich in metallic copper, of whicil 
single blocks attaining a weight of filly tans have lately been diiicoTered. 
There WOK oven found at the iMRom of an okl mine a great mass of copper 
which tbe ancients had evidently be«n unable to raise, and which they had 
atMindoned, alter having cat off the prcusctlng parts with slono hatehela. 

Tbe date of that American coppvr-ago is unknown. All we know is, that 
it mast reach at least as far back as ten centuries, that space of time being 
w flourishlug upon 
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It 1b, Anally, worthy of remurk, that tho moujid-baQdfrf, an tlie Amerlraiu 
nil llie nice of tho (opper-ai>o, eeem To bave imniediDtely preceded anil 
prepanid Iho way fbr the Mexicim civllluitlon, i]cs[niycil liy the Spani&rdi; 
Ibr, In pra;;rciising sniicliward«, ■ gradual irnnsllion I9 nollred Twm llu 
ancient eartliworlu or the Mississippi valley ta the more modem constmc- 
tlDtu or Mexico, OH found by Carti>i. 

In Europe the remains of a coppcr-o)^ are wanting. Here and there a 
•olitnry batcbet of pure copper 1b found. But tbls can be acfoanted for hy 
the greater (Vequency of copper, while tin had usually to be lutmght ttota a 
gTMtor distance, eo that ita supply was more precarions. 

As Europe did not witness a ret-nlai' development of a copper-age, it aeenu^ 
Mcordlng 10 Mr. Troyon'a very jost rcmarii, that tho an of manutActariiig 
bronae was broujrht from another quarter of tho world, where - - - 
previously Invented. It was moat probably some re<!lon in AhIi 
■both copper and lin.wlic™ those two metals were first brought into amnau 
eombinallun, and where also traces of a still earlier copper-ago am atill Illctly 

An apparently icrioas objection m<);ht be started here by raising the qnea- 

BUJSclently explained by the fact, that the bardcet rocks can be easily man- 
aped through the ajeoncy of Are. By llj;htinj: a large Are against a Toek,llia 
tatter Is rent and Hssured, so as considembly 10 facilitate the quan^ftDif. 
This method was frequently employed when wood was chuaper, and Is CMS 
practised at the present day in the mines of the Rammelsbei^ In GcnnBiiy, 
where It (Xcllltates the worhing of a rock of extreme hardness. 

That metal of dingy and sorry appearance, but more iraly prerioas tiiai 
gold or tbe diamond, — Iron, — at lenglh appears, giving a wonderful iinpalw 
to the progressive march of manbinil, and charactcrizintr iIiq third gretf 
phasB In iho'dovelopmant of European civilization, very properly called Iha 
iran-opB. 

Our planet never produces Iron in Ita metallic or virgin atate, fbr tha 
simple reason that It is loo liable to oxidation. But among the ■eroDtM 
there are some composed of pure iron with a little nickel, wbich alien 
neither the appearance nor sensibly the qaalitJes of the metal. Thus III* 
celebrated meteoric iron discovered by Pallas in Siberia was fbund by (ha 
neighboring blacksmiths to be malleable in a cold state. Meteoric Iron hM 
even bean vrorked by tribes to whom the use of common iron was nnknoi^ 
Thus Amerigo YespuccI speaks of savages near the mouth of the Ia FUla 
who had manufnciurea arrow.heads with iron derived from an aerolftc.. 
Buch cases are certainly of raro occurrence, but they are not without tfcelf 
importamy, for they explain how man may probably flrst have beeoma 
acqaidnted with iron, and they also account for tho occasional tracea ot iron 
in tombs of tho stone-age, if Indeed this fact bo well established. 

I( Is, notwithstanding, evident that tho ngular workings of tErreslrial 
Iron-ore must have been a necessary condition of the commencement and 
progress of tho iron-age. 

Sow. iron-ore Is widely dIfFnaeU in most countries, but it has nsuaJly flie 
look of common stones, being distinguished more by its weight than It! 
color. Moreover, Its smelling requires a much greater degree of heat tbaA 
ropper or tin, and this reuiJers its prodoetion considerably more dIfflcdU 
than that of bronie. 
Hat, even when iron had been obtolnea, Vi^iM. Em-p\n5 \'n 'Owi ftorf*. «»k 





£ DecnniDlated cxpericnra did Itnotrcqnin) tobrtnft ftirlh at will bar 
" ■ Cbancc, If ehnnce Ihure ho, may liuve [ilByi-tl u purl In II, Bol 
ic- priviloecil nionnla wiio iDmljlnB a kton spirit of 
» medllalion and yiiih pmcticnl mmu, tlie dierovvr^r 
}| leas diSlcait or mcriiorioiu. Wu need not then bo surprised If mnn 
arrived but lardiiy at tlie muDufavture or iron and iuxl, wlilch 1e still doily 
Improving. 

In Cuirlnlliiii trncea of a most prImillTO mclhod of produtinic Iron bnfo 

Iioen nniicvd. Tliu protea* «cem« lo have been at foiiovra ; on ihe deciivliy 

of a bill wiu dag an ex(;aTatlou, in wbidi wsa ligbled a inigti firv; wlicn 

tbi> b^pin to Bobdide, fragmenl* of very piira ore (tijilmnii-oxldi') weiv 

Ili[«vii into it and covered iiy a new bcap or wooil. Wbcn ali iho IWi liml 

been i?on«umed, amail lumps of Iron would liiea bs found Bmong Ihc aaliiw. 

All blovrlneapparutus was in tbie manner dispcnsud witli; an imjiortant rni-l 

irhen we come to consider how mneh Ihe obb of a blnst compiicales mctol- 

Inr^nii op<>nitionB, becaiue It implies Iho application of merlianlr*. Thus 

ea itaJn tribes in Southern Africn, alihoiiKh mnnufnctiirinK iron and workinu 

^^Slolentbly well, buve not acbiuvod tbe construction of our common kllcben 

^^Hfeom, apparently so simple; tbey blow luburlously thiouyb a tube, ur by 

^Hbu of a bladder affixed lo it. 

^HtThe Bomans produced iron by Ibe so-cilled Cataionian procces, nnd llio 
^^^Malni of Roman works of tLat dtwcription have been Ultfcuvered aud 

invwiinnu.'d in Upper Camlola In Austria. Tho Catnlonian rorge la Hill 
tiwd In the Pynineoa, where it yiclda tolerable results, but It conKamce a 
larftG quantity of charcoal, requires much wind, and It only lo be applied lo 
pure ore, containing but a very Bmull proportion of canby matter prodndnx 
KOiiie: for tbe process consists in a mere reduction, with a soldering and 
welding tugelber of Ibe reduced portlt'lvs, without the mciul properly m«Ur 
lag. A«-ordin|{ lo tbe manner in vhich ilie operation Is condaRed. bar 
iron or steel are obtained at will. This direct method dispeasen with llio 
inlcnnediato production of cast Iron, which was ualuiown lo llio Mtcluuls, 
and wbich is now^bo only means of producing Iron on a Ereat scale. 

Silver accompanies .Iho lotrodnctlon of iron into Europe, at least In tllO 
norlbcni pan^, while gold was already known during tbe bronic^ge- This 
is nalnral, for Rold Is gencmliy found ns a pure metal, wbUe sllvar bas 
Bsualty to be extracted from dllTerent kinds of ore by more or less compli' 
calcd mcbdlurgical operations, — for example, by cupeilation. 

Witb Iron appear also, lor Ihe first time in Enrope, K^n»t, coined tnooey, 
tlial powerfid agent of commerce, and finally the alpbubut. wldeli, as ibe 
moocyof intclligonco, vaady incraaaes Ihe activity and drculallon of Ibought, 
and Is snlllL'lent of itself to cbamcterize a new and wonderful era of proj^rcM. 
From Ibeiice can we date the dawn of history and of science, in punicubu' of 

Tbe One arts also reveni, with the introduction of iron In Europe, a new 
and important element, indicating a sirllilng advance. Already In the 
(tono-ago, but more in the bronze-nge, the natural lailo for art reveals Itself 
iu Ibe ornaments bestowed upon pollery and metallic objoels. These oma- 
mciils consist in dot<t, circles, and sigug, spiral, and S-sbuped lines, the stylo 
bootiaK a geometrical character, but bbowini; gmie taslc and real beauty of 
Its kind, altliougb derold of all delineations of animated objects, cither iu 
Ibosbapoo/pIanM or animals. It \* only yi\\\\ \heV[Q\v-&v:^\VwA.vn.,>«!i^«v«, 
^^blgber rans<^, ro.li (o the roprcsentation of tAiniu,an\mii\*.,i«ii<^ 
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liuinnn fnmo. No wonder. Itien, [f idols of the bronzc-n^, na wcIlBSBTllie 
slouo-HKe. Hre wnntlii^ In Europe. Il Is to he prniumed iliat the wvnbipof 
flic, of Itie Hun, anil of Ihc moon, van prevalent in remote antlqait7, 
during tho bronic-Bgp, porbspji alco durinff ilic eione-age. 

The preceding remarks i-ooslllate a. Bkett;h, certainly very roi^ ud 
huperAict, of the deTelopTncni uf civilization. Thej cstablinb, >iotrev«t, in 
■IttkinfC mnnnor, Che fact of a, piogtvsi, alow, bnt in 
when ibc Btsrtlng-point la considered. The physical 

natnrall]- beneflted by It. The dciolla coniained in the treatise, of i«bldi 
Ibe present paper romiH the inlrodDctlon, prove thai tbe liuniAn 
been gmdually galnini; In vi^or and strength since the remotest i 
The domestic races also, the dog first, then Ibo hone, the ox, the iheeh 
have shored In Ibis phyBli;nl development. Even the vegretable soil hte ' 
graduitUy improving since the stout-age, M leuni in Denmnrlc. 

ON THE GEOLOGICAL AGE OF UAK. 

Both the literary and neientilia jonmnlB of Europe published dnring ite* 
past year abound with correspondence and articles on the ve-ced qncsAMj^ 
wlilcb ie now engaging the attention of (feoloirlsts, vli, the origin of the WW 
implements found in connection with the fosEll remains of extinct 
in tho di1tt, and in the so-called bone-cavcruB. In fbrmcr volumes of Tin' 
Annual of Scientific Discovery, a full and popnlar account hiv been f$ren iff 
all the points of interest in regard to the Fuhjcet, which liud {np to daKf 
been broughc before the public; and In the presoiit article we | 
roadera with a remimgot [he principal tranEactione, In regard Ii 
topic, that hovB iioen brongbt to our notice daring the post year. - 

We would flrst call a " 

of the Loudon AlheniBum, by Mr. J, A, Worsaac, the well-known a 
antiquarian, of Copenliagen. 

Alter Blinding to the laclt of Keueral infbrmalion respecting tbe (H 
Of aiHiqaoriana In Denmark and other countries, ho observes: — 

At Ibe last meetius of the BriiiBh Association, Sir Charles Lyell, (n ti 
opening address to the Section of Geology, mentioned a " 
at Counon's Point on St. Simon's Island, la Georgia, " ten acres in area, n 
having an average height of five fcM, chiefly composed of easl-away a[ ' 
shdlti, throughout which arrow-heads, stone axes, and Indian poltcffBi 
dispersed." Now, exactly similar monnda bavo been seen on the coast t 
Denmai4t, especially in the Kalte^at and its " flords" or hnyp. Tfaey Aa* 
been examined by the woil-it:nown naturalists, ProfesHOrs Slcenatrap M" 
Forchhaninier, and by myactf, as members uf n commilteo appoltlted t 
the pnrposB by the Eoyal Academy of Copanbagen, and have been tbimd 
eonisln myriads of cl!S^awl^y sliells of various common speda ' " ' 
with broken Imnea of stags, doer, of ifesHmi, beaver, wild boar,e 
e pottery, 
clilpplng-blockf, 
horn, diftbretil lutp 
Traces of tS 
moands have been discovered, in the course of ten years, In at leMt'fll 
diiftrcnl places near the sea-coasts of Denmark, and the descriptknjj' 
Binst of them Itavo I 
I iiU qaite evident th 
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^^Ldl^lMk have baen broken Bccordini; to a certain syBttMii, — most probabljr 
^^^KXcnlBK out tbB mniTOW. I'he rommlttce. wlUiout knowlni;or Ihe (uamii 
^HBtand (tncribed liy Sir Charles Lytll, uaanlmuiuly camo lo Ibe con i-l union 
M UBfJ-mi tliac iho mouiiiln in Denmark Indkaled Ibe places where tbv abo- 
' [ii;iuc« uiul consLitnLly lo eat Ibcir mcala, 

Tbe Imiikmenu or bouo and stano dldroverca In tliDse moaniln an- iDoally 
ijf ilw siuae fonna, and of (be very rudest desu'lpliun. Tbe implement! of 
il:iit are lo general nolLbor ground nor poliBbud; tbe; prveent, even, quite 
H'^uliaralDlpIc fotins, different tron tbe D>rm9 of tbo eommon hatelielH and 
.'ii|i|ota(?ntsof tbe slone-a^je. At llie commencement, wlien we only kn«w 
. f--w sucb mouDda, I believed tbeee difTerences of fonnii lo be nrciilenlnt. and 
[ iiai:rlbed, aecorriln^ly, the moundi wilb ibelr rude implenicnls of fline to 
ilto Mme periiMl ai tlie rommou iiono implemeuu, and the iareo lombs, 
rlun»-<'hanibers, or cromlecba of tbe itoae-ot^. 

But two j'cars ago, In rompnriOK 'lie many Binta from the mounds wtib 
the still Tnol« nnmerons flints from the cromlechs, I dlamveriHl that several 
of the rudest flint implements of tbe mounds neier appear In Ihe cromleclu 
OTfpvrea of Ihe stoue-ai^; and, on Ihe other hand, ihiil a i;reiil many oftho 
b^ltly Siilshul or potiabed stones of the cromlechs never are lo be found In 
tbe mounds. In Lectures ilellvetsJ at the University of Copunhagen <IB37), 
I tried to show that Ibe mdo Hint implements of tbe mounds were exaelly 
like tome other rude and andoulncdly enireini^ly old fltnt Implements found 
iri tcraai abuniknco in different pl&wH on the sea^shorea Af Utrnmarit. and 
"l<u In Scbuncn, at the bottom of old hogs, wblcb now arv. and which 
lirobably for ihouiiaods of yeaca bare been, eovered villi lar^ lillls of 

Ilinive), cby, and Band, ax well lu romarkably like ihe rode hnlehcts, and 
oilier Implements of flint, discovered under clrcnnutances p<dnt<n)( lo a very 
biiih MlH|alty, in dilTerent boDO-carca lu England and France, and In tho 
Rm«cl-p}ls at Abbeville and Amiens. Of theao implemcnu I had eecn fome 
al Abbeville, in the museum of M. Boucher do Penbes, who also aftonvarda, 
irlHin more of them had been founil. with groat liberality forwarded several 
(pt^jmena for comparjion to our Royal Musoua of Nortbcm Antiquities at 
OaiMnbagGn. I utcnded my coinpnrisun to the Implements of the very 
nuleU savBjta tribes of America and tbe South Son. praaervcd in dlffurcnt 
T[iu9C4)ms, and I came to the lesull, that tbe peculiarly tbrmeil, very mdo 
iliiit implements of tho rooundg of Donmark, aud of the bonoHSTOs ami 
.' iivel-plu of England and France, must belong to an earlier time of tbo 
't<>iic-uffe than tbo cromlocbs or lur^ atone chambers; and thnt Ihey, pel^ 
ri.iiM, are to be ascribed lo some peculiar tava^ trilies, who were tbo real 
uborlBiiicsortlie North and West of Europe, and who nlierwunls muJit have 
KvD subdued by more powerful, mora advanced tribes, of wliom the lieantl- 
fully-flnlshod atone Implements, and the very remarkable, sDinoilmDii quite 
ii^tonisblns, stone cbombora, or crumlecha, are speukln); memorials. Lost 
i-lirlntt at a meeting of the Itoyul Academy, I farther explained this new 
(uitdlvisioti of (be sione-atre. which was preceileil by an Dqually oewnbdl- 
vinlon uf the bronze-age. Six months ago I bud Euccveiled lu eslabllnblng a 
siibdinialon of the iron-ane. In such a wuy iliut wo. Bccordiiig w ray opinion, 
now B« enabled, for tho Fagan liinu ulmie, lo point out sik dlirwent ktouI 
IK'riods of clviliiation in Denmark, aud I dare say In a good many other 
<'uuntr1c< of Europe. 
Tlito wr srsreai, bowcver, especially tho divis^Qn aX flio «ov«.J»a)i>-«aa™ea:- 
^^f^oppmnd ti/«fvcrul antiquaries. WUeu, a tcvi vnun\iu uJMi^,'.V'4\isw»*| 
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^H the dfncovOTles In the Brlxham cave, B.nii Itie rcrenl resenrrhes in Ihe gnmi- 
^B pl>" *t AbtmvUlc BTid Amlena, Riiddenlr orrlvcil. I veas uarccably surprfend 
^f 4t neelng Ttlo opinion uf tlie very high nnllqully of ihc rnilB ftane implemenli 
fbnnd tllere, fiilly conobnralGd by Che BUThority or eminpnl Frendi RDd 
Enjtlhh naturnliatB and antiqunries ; and I derived equally (treat 
Anm tba unanimous doclarutlon of all tbe difTciEnt writers in thia rase, &It < 
Ihe 8int pieces ttem the grarel and Ihe rsTes are much unlike th 

finplemenrs or the ntone-acein Franwand England; and ihat they evUeolly ' 
ate ftinnint; quile a peculiar claBS. Some remarks of Sir. Evans, iu hil 
puper commanicatcd to the Society of Antlqunrica of London "On lb* 
Ooi'liTTunce of Film Iniitnimcnts in nndisturbed Beds of Gravel, bolh on llW' 
Coniir.enc and in England," where he speaks about tbe pointed and oti], or 
altnond-shaped Iinplemenla of flint, " all indispatably noriiad by the haoiT 
nf man, and not Indebted for their nhape (o any nalnral conflgurattMl H 
peculiar ftw^tnrc of the flini," attractod, In the highest decree, my Btlentkm, 
"TIloy present," he says, "no analogy in form to the woll-ltnowa lai|di9- 
menrs of liie Bo-callEd Celtic or stone period, which, moreover, have for Cba 
most part some portion, if not the whole, of their EDrTacoground oi 
and are frequently made from other aronfs than flint. Tlioae from the drift 
are, on Che contrary, never pronnd, and are excluBivcly of flint. Tliey bHvg, 

t Indeed, every appoarnnca 
who, IVom the fart that the Ceidc sCone weapons have boon round fn iha 
RUportldnl soli, above the drift rontalnlng thoie ruder w 
from other conai derations, mast have inhahiCed this regloa of the globe Mft 
period nnleiior to its so-called Celtic occupation " 

It certainly Is a very remarkable coinddonrc, that Ur. Evans here, wlthoot 

any connection with me, and wiihont knowing my newly-started tbcc 

abont the anhdlvlBlonB of the diffi'renC a'-tf, is usini; exactly the snme ^^-^^ 

ments, and nearly the same words, with whieh I. two years ago, tried to adl 

I 



Int implementa of the diifl and tiio Ijone-caves are no longer left 

.1 any standard of comparison." Wo have plenty of such ohJecH, 

hundreds, and even thousands, found in the said artiflclBl mounda, in lak«a, 

1^9. and on the Boa-shores of Denmark, in the closest cwnnecllon wltli 

itiiiultiea of snch a kind, that no man, not evun the moat prt^udieed, 

iniiM venture to ascribe the origin of them to a natural canac, to " motion 



Thn ereal qusnllty of flint Implements found in the drift in the valley of 

the Somme In Franco — more than a thounand in Che last len yeare, to Bft 

area of flftaen miles In length — has been used an an argument flftainst Utia 

being implamenlH at all. But It mnst be liome In mind, that Ihe nlK>riglnei„ 

^K «s naturally was to be expected, for the sake of fishing, livod near the 

^H (bore, the rivers, and lakes, and that they on the very spots where they ' 

^H dered about, nndonbtedtv, vary often through many cenmriea, manufichirrt. 

^1 thr • ■ ■ - ~ - 
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their rude implements of flint, — a material which resists the influlince Of 
Wb, Ihcrclbre, have The right bofiirohand of supposing a jfrcat nnm- 
slone implements to he found In such localities, and the truth of thta 
■nppo^ltlon has also been completely confirmed by many most curloiu,/iid^ 

" ■ ed both In Europe and In Americ*. 

ne1i:hliothi>ort, ot VWt.^im!^, ¥i™u., qi\ ttvo bnnlenL, 
Ihe river Dtlnwuve, such a uuuibor o! tw™ im\;\0TOt 



Uiit fW>ni one locality Herorat litindred arrov-beailg and other ImplcmonU 
of slone Qould be icnl over lo thn Royal Society of Northern Antiquaries 
hfce. A. distingablied Danbb nalnralist, — Dr. Luad, — who for many 
years baa been residing In Bntill, mcocians, In a letter to Ibe uld eoclety, 
that Ibe liorden of ilio iniull lake Lagoa Saula, at tbe tlmo Wticn the £uro- 
jieanB tint came to tbat part of Bra?,)l, were all ecactered over with hatcliuls 
of stone, proving tliuc this spot Uud Lcen a favorite one for tbe aborigiual 
inlinijititnts. 

To these obeervBlions I could aild n great many similar from Iho «crt- 
cOflBtB of the Continent, from larger and amalier lilnnda, aa well ae Irum the 
burdcra of lakes in the north of Europe, where rode Sbic implementa in Kreut 
ahundanec have bcoa discovered. But I will only mention boro, that in 
Duamsrk, in tbe island of Laaland, Ur. de Wiebfeld and myself hare been 
fortunate enough lately to collect in the coarse of e, few weeks. In one locHllty, 
more than a thousand extremely rade QInt implements,. euiclly tike Ihoso 
from our oyster-moundit, and very similar to tliose found iu tbe gmvel-pits 
and bone-caves in France and Enjjiand. Tliey wore lying spread partly at 
the borders of the small lake of Uarllio, partly on small islands or holms Id . 
the lake, wliura some traces of pile-work (probably even older than that dis- 
covered in (he lakes of Switierland), for the HrKt time in this coautry, bavo 
been fiiand, and partly in tho lake itself, in the very water near the borders. 
Tbe lake has a length of Uve or sl.t EngUsh miles, and a breadth of one or 
one nnd a half niilo^, and hitherto only one of the sides of the lake has boea 
Bcurcbcd. The number of flInC implements discovered here ia a few weeks 
surpasses, comparatively, the qnanlity of similar Implemunts found In ten 
years in tho valley of the Somme. 

A most interestln^E circumstance with this same remarkable find in the 
lake of Uuribo Is, that we hare some reanon to believe that tiie take in tho 
aboriginal time, perhaps, may liave had another niveau than now, as theto 
am to tie seen in the lake standing roots of fir-lrecs, which formerly most 
have stood on dry, or at least on bo;;;o' ground. Several other drcttm- 
Btouccs ftwm the same lake, and fk>m dlQ^reot localities in Scbonen and in 
Jutland, where the rudest stone Implements have been discovered, make It 
very probable that our countty, as well as England and France, must have 
undergone considerable geological changes, at least in some parts, and at a 
very remote time, when the poor savage aborljclues wandered about on tlio 
seif-coasts, and on the borders of lakes and rivers, with thulr miserable Iniple- 
mcnta of flint and bone. 

I off^r these comparative remarks in the hope that they may throw some 
light upon tho^reat and important question of tbe day, — the question about 
the andqnity of the human race. I nilly agree with Sir C, Lycll, " that tlio 
evidence is very Btronff in fhvor of a vary hifth antiquity," as there really Is 
no reason to doubt that true implements of flint, works of humaa art, fre- 
qiii'nlly have been Ibund In the drin with bones of elephants, rhinoceroses, 
and other extinct animals. I feel convinced that we ore at the commence- 
ment of some of tho most rcmarhablo discoveries which have been InU'ly 
mode, and which certainly will have a gfcat influence upon the further 
rapid progress of national archieoiopj on the wliolu, and also upon its 
emancipation friim old and new pnjudices, and ftom so-ealled historical 
theories. 

First Ii^abi^nti (if Sm'Un'Iand. — Cnrlons ^acovciiea feo.ia ■raosKfts \*aCTi. 

mudo of Yorioia stono iDatrumentB and olhet toVlca ut aa aoiAwtf. »aa.n»- 
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knnwn people, ont Ibe ftton* of « 
The Ane AinmehiyqiK at FMi aotked tkc Am dlvrotwie* to IB3«-4 
■nil iJm JaniurT DDmlier of IftiO fiie* Ibe retshi Of Utv meucbes. «llk 
ilrawinm of Aneen tlniU of tool*, rapons, etc.. vlUrh liaTc bmi taamt bf 
bnnilnili. Ttw^ iuic «1k^ Bnil polnti trf Mow:, wlib hiuille* oT dmt* 
bonx, and hare been pnterre^ bj belni; roTernl will 
iu of caitli. B«nalDi of plk> and roo)^ plank* have been dug oot, H 
railroad exeaTalkina. vhich have led ibe bcxl arcbiH 
eonclDilom : there iru a people irho tnbabiled al least ibst pari of E 
lon|! before tbe biitorie period, wba bad no metal*, and Q»d ilooe 
KUBMliMa bone*, for tool*, omanenli, impleiDcnu, and wcDpona of lattow 
hlnla, wilb decrs' bonu for bandla to >ncb aa tioeded tbcri 
■ocienl people Iked in small rommanltles, in bouwi built on plalfSnnM ol 
plaak mtinir on piles, eitendiog from tbe ihore* of lake* a 
onr tbe irater. from vbtcb ihcy iloobclua drew Ibb tor iheir cnhsbEnMai 
but the? bad nlHia Tarietr of oibcr food. Speciineiu of poneir uv ftnod 
eetieralljr cxllndriral, and fomo wilh roaml tnucf, wiiboat reel; aoma ha* 
two boira Tor aafpendinj; thtrm. Small Iwwla hare born foond, nuda I 
dccn* homi. Tlw natneroiu Irancii of aniniala diseoTercd alTord nn iDtw 
Inttitod)- of the fauna of tbe counlrir at the reiiiur«t pvr4od of wMrii Ifca 
nre any tram. 
Uore reeeni lake habjtnllons of the ume kind hnre been (bond, vta 
of ropprr vvn foond miii(;ln] wuh |hq=« of iIon«; w»d |bq 
the race Ahicb inlroduced Ibo copper (t>n>baU;C<Ili 
roiHiutieil the orii:lDBl inhaliltuno. 

U. (iBriBMi! ba» rerenlly com mnn tested to tbo AM'lemr of SiAmtM I 
Turin an account of an exploration of a tar;-o peal mour, In the ndskba 
hood of Lak« Mamciore, in Kortbcra Italy, made Inrannectkin with PrgAMC 
Uuor, of Neafcbatel, to aarerloin wbetber it ronlalnod any tiacni of Ml 
•qnaooa itnietat**. iineh ai hare been ronnil ilnee IBM tn «ome of tl»c lake 
III Swittsrinnd. Allhoasb ntisucccirsfal In tills rtHpcct, Iticj fbinul MTtti 
pottery, Biid a canoo mude of the trunk of a tree, all lmlMiM< 
In peal, al tbe depth of a metre (Ibirtj-nlne fnches). The anilqnf [f aaalgu 
by ibedkcoTerento these ftBKtnenn.jndKiag from tbe unifbnn afcamnUtla 
I amonnl of peut oboTe the canoe. Is at leaf I one hundrad f CM 
before iho roundnilon of Rome. 

Oniha Fhnt laiplfnmlii found in lA' Drijt. — \n a pnpcr read beftntt d 
Gcologlral 8of<ely, Lonrlon, Jane, 1%J0, by Mr, Uaikie, F. G. S.. on tl 
nluvo lulijact, the author pointed ool Ilie evidence which exist! that tt 
Dint* thus tonnd are worked by the hand' of men. allndlnK MpcdaUj- »it 
lie* which are to bo observed In the manner In wUC 
a, wheniTer tlltcoveml, are Irinimnl. Tbis trlmmlns is pecoUor, ■! 
It" Miiulant lecumtiK-e neKntlvea the Inference that it eonld bare be«a fn 
dnced by any ordinary ffeolOGlenI eautes. He then dwelt npon tba pMUOl 
In wblch the flints have been fotinil, from wbfrb li wna appaienl Ikml Ikl 
are, wbam-er ihrir oco may be, of tbe «ame aira as the drift in wblck Ai 
ara Imhediled, and an In every oeote of tbe word /oail. Mr. Uaekb tli 
:ea which have b«>n illscovetcd. and «howed cleai^ Qu 
Jbo peculiar uniform shape of Ibew CJin be aeconnted fbr only on itiD Hqifl 
: Itial (lie)- have been chipped oiT some Inqior block in a regnlor n 
~' wifh Home dun nlte puiiwsc. Ua^lniulautha g 
[Wbieli tliMB flinta hnve \»tm o" - - - 
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Mi.-ililc nUM lo whii'h llicj may liavo licen pul. Kc illwnnlcd [he toppoil' 
i.iMi thM tlicy wi»v "rclis,"polniiti)Eoui ilini a ecli Ic nulirAiii- dllTcioni in 
'ini, hcin;; i^liiir)i M ilia wfdc nml hlimt lit tho narmw end. which iBexavtlj 
I'l'jvlli! to ivbal In oliwrvcd in tho iniplcmenli umlur dticawtion. In foil a 
' < Ji i9 a rbisl^l. while Ihcso flints have Apparentlv been uscil ta weiipuni of 
otli-nce, nnd wers probably STrow-lieiula. Tho author nienilonnt the fnrt of 
"II iifjur? haiiiiK bci^n dviccteii tiy Prttrnsnor Qiten in llie fosKil bone or on 
Iri-li elk, *nd pointed out llic poHiblo couuuvtiau bctwcea auiJi litjuiica and 
ihe iinplrmcnlc under ^KllmllllIlio^. 

In A piipur i-ominuiiicaled to BUiclca-ooil'i Maijaxi'iK (br October, 1800, under 
the lllla of " The Reputed Traces of Man rriniuval," by Pnif. Hunry D. 
Ku^^cn. or tho Unlrerslly of Glonifow, the wliolo eut^ocl of tho occnrrenco 
of Ihu flint Implemenla in the drift h ably reviewed, and all the aiUunci 
(irciHnRmnceB conneclud therenllh clearly itntcd. "They occur," gays 
rroltaMor R , who hus purvonnlly tniulB a mHcnilflc exnmlniitlDn of thn 
liH-ullilet, " in not incouaideroble numbers In the j$mvcl-quiirrlt» or aand' 
pits of Ablivvllla and Amlena, nnd iilt« at it few Bpol9 bordcr^n;^ on tlw 
nldo vnlloy of the river Sommc. more ipnrecly on the Seine, al Paris, and 
Dt one loculll; In England, namely, Huxnc. in Snlfolk. It 1b estimated Ibne 
the lolal number of these 'worked flinlii' exhumed since Ibeir Qrsi detec- 
tion hy ilicir cmlticnl diiicovcrcr, H. Boachcr dc Perthes, of Abbeville, (omo 
twenty yenrv a^o, cxreeds flneeu hundred, and may even approach two 
thuiuand spcelinana." 

•' A preliminary wnTliilon of ilia Bsiawnes of tlio romaing of nniedlluvian 
itmn induced U. de Perthes lo lalior ten years subsequent to 1838 in march 
of them, and though ho found no humnn bones (which, we mny romarli, 
ml};ht have been preserved as well as (be osseous strneture of the exclnvt 
animals In the diluvium], lie did strike upon these nrttneiaily shiipeil 
flints having murks of human oricUi, Of these, it appears, he pabllEhed 
nn (^Inliomis description In 1817, whk'h attraticd but little noiice until 
liii iledmtlons were appmvud by M. Rit^llot, who, In a pamphlcl, recanted 
'II- previous scepticism, and expi'efsed his agrccmonl with liio conclnsloiii 

: M. do Perthes. Other learned geologieU In France and En^lnnd fol- 
: i^ed on the same side, among Ihem Joseph Prestwieb, wbo. In I8W, 
Kiid a paper on tho subject before the Royal SoHuiy of London, and 
.1 W. Flower, who submitted In the same year to tho Geological Society t, 
report on a Hint Implement discovered at the base of >ome beds of drift 
pnivcl Bn<l hrick earth at St. Achenl, no«r Amiens. The wroughi fllnf hers 
luferml in (which Is figured In Blai-kwood) was found by the author lyitift 
at the dc|ith of sixteen fbcl from the surface, and about cliihtoon Incbw tma 
the rucc of iho quarry, to which extent Iho gravel had boon removed. ■ 

"The embedding itraeiure, or place of sepulinra, of tiic wronghl Uinta, 
ceoloeicBlly rei^rded. Is," "ay» Profensor Boaera, "for Abbeville, Amiens, 
nn<l tlie oilier lo<'a1l<ieii on Ihe Bommo, a rudely depoalini, Irmgularly strown 
Ikh! of Komcwhnt fraementary clinlk-ftint, containinn some flint-sand, a llttlo 
pnlveriud chnik, nnd occasional lnr|K blocks or bouldcn, of a hard quanUM 
Eocene sandstone. This evidently diluvial mstrix, the repository also of 
ibe bones of gigantic mammalian qnadmpcds, nins dlrecily on a soiue- 
whnl uneven and eroded Boor of chalk, out of itie wreck of Ihe npiier bed* 
of which Fimium the nodnlei of flint (brminp the greater pari of Ihe gravd 
h«»e lieen derived. It Is overlaid tn its turn by no less than ihrea other 

« nrlgia, hut all ftirmeil uiuVm i^tAlt^^M tsmA\*tn»- 
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" First aboTe the bono nnd hntchet enltmiblns i;mTel lies a KTB7te)^v'>t'o ! 

I'Bnd hrownlih snncl. imhcddlnB geveml speclas or IVcsh-wnrer sntl l«rn»trU , 

I aholli, hlenlli^Nl with F[x?d<^s now llWn^ in Ihte part of Ibo i;lolw- TbooKh 

, flnc-Ernineil, these Bands bear iho nmrlu of n rather brier proceu ot dip- 

ositlon, for portions of ihotn bxc una.'iunlly lUiHuliir, or UDwom IQ' tbt 

Krnin, and thoir lamlua: In many places bviid and wavo lo eonlbriD to tlW 

gruatl; emled and Dndalatlni* floor of the gnivul on which Ihof icjiMt. 

Solitary spedmeDs of tho worhcd flinia are, on rare oecasionf, met with In ^ 

the lower part of these Bands, uiid also, as rarely, the boiios of the tbesU 

elephant. 

" Third In aaeendlns order aboTO tlic elinlk occnnt a eeccnd (pavol. Mm- 

posed exclUBircly of dialk-HEnw In a rolled and more or less fhiciiircil rondl- 

tiou. This bed, Tsrylai; In thickness, at St. Actieal, near Amiens, ftam liro 

I 10 flve Ifeet, oxhihita eonsplcnoasly at this locality the markt of harto;; braa , 

Ldepotlled or poshed along in very lurbnlent trateni Ibr It* loiror iMtm-' 

^daiy, beheld in seetion at the eravel-ptis, thowi a anccesaion of (barpljr- , 

\ conical, and Homewhat apimi, deep depressions tn the npper surface of 

the sand liBneath It, Identical In every feature with tho fiinncl-ghiLpMl plu 

bored by any strong, swiftly -eddy log current In a yielding bottom of mnd 

" Fonrth, and nppennoat In the series of loose beds, is ahrown brick-«ait)l 

or (ferrutEinous sandy clay or loam, Interspersed n-Eih niimurous amatl siilla- 

Kn Df t'bHik-lllnt. At St. Achcul, nnd clwwhcra nuar Amicng, irben It it 

used extensively for conversion Into briokB, this toam, whkh is but flilniljr , 

Ifunlnated, la generally abont three or four n:ec Iliick. IJhe the torrential 

gravel on which it rcsli, it Is deatilutc not only of mainnjaliaD o _ 

rvmalns, but of the curious lnsirainent« In Hint ai^sodaied with them In tba 

luwitrmuat of (he fbar superDcial dejioaitB. It docs enclose some rematna «l 

another sort, which, when viewed In thefr rclutions to the VBtlimw of nan 

beneath them, tiever fall gieally to impress thu buhcilUer by Ihe c 

(hey enfci^l In time and the stnto of human art. These an ni 

ttonian ffraTM, or rather regnlarly-shnped stone coffins, of onqUMtlMiod 

Uoinan inticgulty, oflendmes cnntolnin)* ihc skeletons of their lomawa fi 

firm and well-consurved stale. When the stndent of time, deciphering th 

fiiur Boccesslve chapters In the physical history of our |>lot>e, drops his gi 

from those tombs, — which descend but a sdibII yard bvluw Iho gnuM, jet 

uko him bach throueh almost ouo-tblrd of the uimally IninglneU Ufotlnie oT^ 

the worlrT, — and lets his vision, pausing at Intervals upon the raonanicnu 

of ullemalo post ages of lepoi^c and epochs of turbulvul floods, rest at iMtv 

a iwvlvc or eiiteen Ibet lower In tho earth, on a physical record, lf> hl^' 

Biprefclve as Iheeraves above, ofthc pastexiaicnce, ne«r Iho Mtno 

a race of men unan|ualnled with the metals, — what wonder, with 

^crtllcal spirit prostrated berotn his Imajtlnallon, that liu sliould forest W, 

1 KnillnlHi the evidence, and should quit the ground with the tatlimnl ^la 

I le cnnfbunds with a logiral nmaictim of (he vastness of the ngcs corored^ 

I the record? His inqnlsltlveness keenly aroused by this Impression, b« hlRiP'' 

I niiERtes nlYcsh Iho paeeti of this stony reffister fbr ciihcr nnd more palfMlll^ 

1 prouFs of lite human bclnga, and the extreme agn Indicated fn the olfjoi 

IS lichcid ; and perplexi'd at the liitiil nfwmce of any tmccs of man hll 

of oven ■ single human tooth, or lYacment of a bamuD bone, where 

|jW(A anif other hones no better caDsYAo ot v"wirva.\\Q^ m» ot «»nA««t(i^ 




•loabi*, onil Kl lair, UD'li'r the niigj;cfIloni: of np1]ilo)<optikiLl sceptlrLani,— 
III? oiilj- riuht moijil for tmolyiiriK lliu nppiiremly tori nidic lory evhluiice 
iH^fore bim. — lienxkit liimadf the rollowini; qocsilons: Ate Uie llliii-lm|)lo- 
menti — iIirsD impuci'il prodai^U of man'i Hkl[l — ai'iuolly tbu wotk of 
liiiniBii hunds? AiTaln, (bough ihey and tlie mammnllan hon«, huld lu bo 
distinctive of the (lituvlum, do He eniotnl)ed losoihcr, does il)l» demoiMima 
Hint the onvo owduis of eacb — the men who left tlto fliDl», aiul tbc anllDub 
Hha poaMHvd the bonus — a.\soliivd I0lp^lhe^h1 IhesamnepOFh? Admitliii|[ 
lliut Ihey were nin temporary, hoir fox does this fuct of Ittclf eatablish tbe 
)Cn»it «Dlii|ui(y oftJiohutDBQ nco7 

"And, butly, apnrl altogetber tVom tlio proofs of age. deduced fVom lbs 
■WKH'iation of llie bumun rellta wl[h iIih remaiciK of Ibe cxtiuct quadruped*, 
what la llio gooloitlDd evidence of tbe exireme aecdniuE of both in ihe 
naluCE of the dopoRlls of Bond. Rnivel, and brick-canh placed above thfun. 
and in the iatimntion^ iheae give ua of the time occupied la thcb- formniiun? 

" Snrb are Ihc inons prumlncnl qacrlca BUKKcsivd by the pheiiomeim, and 
eiiL-hi hidectl, the xctaid qiieBlions tuked every day of the adenllBc observer, 
by intcIllKi-nl icailera of the atlll very fVaKineiilary literalare lElaiJng lo ttila 
new and slmnKe arrbnolo^Ic problem." 

In wjiard to the flnl question, Are the so-called flint implementa tenlly tlio 
lEAult of butiian worlimanship? rrolbssor Ro^rs ataivs Ihal there ctui be no 
mtHinolile doabt Diion the snt^cct; and that It is now adintttod, by almoat 
every sriontiHe man who has examined tbcin, that tbcy ii«ar unmialakable 
evlili<ni« Of bftvini; been sliapeil RniHiiIslly. 

In reinutl lo the Inquiry. Does iliis mure assorlalion in the same deposit of 
Itie QIaC tnipleiDents and the bonea of extinct qnoilrupedB prove tliat the 
nrtltlifTS of the flint lonla and the animala coexiaicd In time? Prolbasor 
linL:iTa answers ; "Thai mcni JuMapualtiun of Itself ii no evidence of con- 
Miiponineity: and that, npon the Icstimuny of the foHsii Imues, the age of 
iliu human rellcii is nut proven." 

" It is sometimcB asked by pcnons uulnillaloil in geology, and who luve 
Dot examined (he diluvium and superficial Ktsvcl, if the ' wn>n;[ht llinli' 
niuy not lielong (o hisiuiic times, and have insinuated themselves downwarda 
ftom the soil into the stratum wliich now euiomlis them by mere tbrco of 
Incuuandy attinn pnivl(y, cither ibrough chbiks In the over-restini; depo^u, 
oriietwecn their fragments and itarliclos. PrcpoBterons as this question seetoa 
la Ihe in»IO|^t or to the practical cxoarator of (ho snbsoil, It ui to uflon and 
so contmndy advancTJl that it demands an answer; and our reply is, (hat » 
fkw minutes' inipuctlon of (lie bwU containing and overlying tbc fllnt'^mple- 
(uents of (he Sommc will assure any observer (hat they are entirely deatltiue 
of the imacined (revices, anil are, moreover, allo^lhcr too compact and 
linmovablu to ailmit or any such insinuation or percolation i-fsurfaiv oldBcll. 
The ^mvul is, inilccd, so Ilnii. Itial a live mole, with all his admirable appli- 
ances for burrowing, could not possibly enter It; so firmly imliedded. that 
(Iw workmen use heavy iron picks id disintegrate tbo balr-cvmeuteU tuote- 
rittl.." 

To the qaery, What Is the anilqnity of the mammalian bones with which 
tlinl-implcmcnls are associalcJ? I'mlbssor Ito;;cts' imswer is, " (bat, apart 
from their niixinre with the reeenily«1isi-overed vesileos of an early laco of 
men, ihcso fbssiU exhibit no independent marks by which wo can relate 
llicm lo human time at all. Lcl us admit that the wrouelit llinis art: truly 
y wHb Ibe animahi whose botwt We t\an\tj Mniii^'aMbiW ' 
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tiiBt ilie deposit embedding bolli U Ihe general dilnriiuii, or mumsiltiui 
drift; do these nM^orihenuelTi^ilciGnniiie Ihc a'mu 10 hare been fubMiHvl 
in all ■;» prmdin^ tbe luusljy aligned birth of nian? Lojdcall*, ix mail 
he couiihIinI, tbef do nol; for, indepenilenl of the atKenra or presrnit uf 
Otoe or other venlgee of man in the dilaiinm, lu sntJquitj or ntafkm n 
hliloiic lime la obvknul; not urertainKhle. Apart ttt>m homan relic* in n 
o*«r or under the drift, how can we link it on tn hifltoric time at at] 7 BcTon 
Um diicoyciT of tlie tllnl-implciDenlB in this superfldal formalian, OT w 
Imtg Bi the traces of nicn wun: known onlr in deposits later than the dilu- 
rtiim, it was deemed to belong to an age antcreUeni to the crealiou of 11 
■ad had. thcrelbro, a rolalivet}- hi^h antiquity assiinied to It ; lut now, inanl- 
log that reliea of men bare been aolhenticated u bnried in it, la it aonnd 
reaaonln^, we would aak, to inlbr Ibr thcwf rolin the tcit aniiqail; vfakll ^. 
wa* onl? attribntable to the dilurium bManse It vta belicred destttoie of all , 
•och human reHlges? The dilarliun of geolo^sts has, linee the days gf . 
the illnsaiona Cniier, been always looked upon as something rciy uiclenl, . 
■Imply bamiue be and his saciTcrHorB, finding it replete with [he ramidiw of ^ 
hnge land mammals no longer living, never sarceeded in dotoiting In It ft . 
tolllaiy bone or tootli of a human being, nor, Indeed, anything indlruivA of 
mail's existence; but now that ihinsfi indimiive of man hnrcb»it lbiuid,lt 
b rarely ilk>gieal, and a be^ng of thi^ rpry t|uestlan IKelf, to Impute w "** 
Incompatible wltb lbs liu:t of lila than exiatuiij. 

" As muieni now inuid, is it not iif mlonil m infer Ibc rctailTC tiwenfj oT ' ' 
the extinct Elephiu primigeiiiut, owl the other maminals of tIio dflnrAm 
from iho coexistence of the woriis of tncn with Ihnn, on the gronnd IluH tbo . 
bmnan ia a lirlnK and moilcni race, as It U to dedui-e the HTiIiquily of tnaS^ 

fh>m the o&ce crroiieoiuily asanmcd greater age of those aniroals? I wm ~ ~ 

lepcM, fhon, that a flporinily remote age in not aitrlbitlablp to tbo ftinMUTiBg' 
men of the dlluviain, simply because it la the diiuvlnm, or niammoIli-entMdr, 
ding Rrarel, wliivb conlalas them. If their assoi-ialiun with lhc«D exibKt' 
mammals doei intimate a long pre-blstorlc antiquity, Ihe ovidcncea oT fUi 
are to be souifht in some of the other attendant phenomena, 

"The age, therefore, of Ihe diluTinia which encloWB the lematns of tiM 
extinct mammalian Miiniola most now be viewed a> doubly uncertain,— 
doahtftel Ihim the uncertainty of its coincidence with Iho age of nint-Iin|il»- 
menu; and, again, donbtful, even if this coincidence were estuhltsboit, titm 
the absence of any link of conneclion iKtween those earliest trocea of pMU 
and bis Mtlorie atn»." 

Aa reitards the question Involved in this Inquiry, What lapse of aers hu It , 
demanded to alter the snifoce of the glolie, whi^ra Ibese ivmalns aie Ibnad,, 
fl-om a stale especially suited to the extinct antedllnvlan races, into that now , 
prevaillnu? the data are altogether too indeierminaie to admit of anTthinj^ 
approaching a deHnite answer. "As in every otiier attempt to inMlTOg*^ 
Geolozy. bcr mponsc is Syhilllne. She h«8 two classes ofvotaffe*! s 
entitled the UniJbmiMrhn scbool, or QuMisb, who, interpreting tbo pmjj 
changes Id the cnrth's surface by the natural Ibrccs, eapucjally tlie igeatlEKj 
oiiei now in operation, overlook the mote cnerjjetic and pnimplt.r-WllaK 
OnRs; and another,' Ihe scbool or the Catantrophiilt, perhaps fiMI« SJ^ 
dcliuMl Uia Pnnayi^iiilt, who, blind In the opposite eye, see only the mtf 
"ic cnrthquBke ami the innndntloti,— U 
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(lily (Icpivas or lift the Unci, or silonrl^ orodc and rcmnsiraci 
Ihctc her answers a> to tlinc are di^irtntty iiitrrpTeltd." 

" In rolii-IUalQD, Ihcn, of Ihe wIkiIo inquiry," says ProftwBor Eo;rerg, " fon- 
■loniing Inra one cxprraaion m? &n«<rcr to the gencnil qnearlun, Wliether h 
retnoM prH-bisIoric aotiqnity fortlie human nco luu bivn ctinliliahpil IVnm 
Ibe rCMnt dlai-OTcry or sp4s^lincns of man's bandiwork in the MiHiiJled diln- 
TfoDi, I maintain it is not proven; br no means asacnini; (bat ll can bu 
dE^irDKHf, but insisting simply thai it remains notproren." 

Onmtme Brmx Bliia from the Anrifiroiu SandaofSihtTia.—At^nirmt 
neeSiig of Iho London Gculc^cal Society, Mr. T. W. Atliin«OD, the well- 
kAOwn AuaQc trareller, stated, that daring his nay at the gold mine on the 
ItlTCr Shargan, in Siberia (latitudo !&• 3D' nonh, and lon^tule oe' 10' cast), 
in Aimnsl, J8j1, sumo fra^menu of worlicd bronzewerciiu^ap by ibewoit- 
men, at a depth of Ibuni'cn feet eight inches below liic surface, tVom n bed 
(if luuiil In which ^Id uai;i|ets occur. This sand rests on tlic rock, mid Is 
covered by be<la Of gravel and sand, overlain by two ffeet of vegetable noil. 
Tlie fb^menlG appear tu have l>clant(ed t'ilher to a bracelet or to some horsO' 
imppingt. This paper was discassed with ^rcat Inlcimt, as It tcniled to 
prove theexistcnccof man, in a tolerably advancal condition of civiliiatkm, 
lielore the deposition of the strata containing the bones of the gicat mam- 
malia. From the evidence collected by Mr. Atkinson, thete was no doubt 
that the fh>;;menti were dlscovemd in the situation cxhiblied in tliedrBwings, 
wliirh lie made on Che spot, and neither lie nor the ofDeers of the mines 
iletcdcil any ajipearanco of disturbance In Iho suporintnralienl strata. It 
did not, however, appear thai any mlnnte examination was made by any 
grtilogisl eoipcrienceil in this kind of Inquiry, and the general Imprrsalon was 
rather in Rivor of assuming that the articles must have been conveyed by 
some unknown force ttom a more recent slracnm to that in which they wero 
fonnil. itian tu believe thai a race, ouHleienlly advanced in science to make 
works of bronae, existed in Siberia at a period so enoimously aniciior not 
only to the pn^-hisioric time which arihtcologisis have investigated, but even 
In tliBtwIiich geologists have assigned as Ibu pratiable commencement of the 
* appearance of man. 

Ac the kis( meeting Of the British ARsoriadon, the Rev. Dr. Anderson, 
F. (!. 8., presented a paper, tlie object of which was to combat the Idea that 
any of tllo ncent geological discoveries can in tiuih carry bai'k the creation 
of man to a period anterior to that assigned by the Mosaic chronology. Ho 
■.-lassifles into three divisions the cases which are relied upon by those who 
niniutain the very remote anliqully of the hnman race. The first of thesa 
comprise* the instances in which human relics have been ftinnd, thickly 
liKTUsled in a matrix of atony matter, in the colcareons breccias and strata 
now in piwess of fonnaUoo. There is, he contends, no evidence whatever 
that the relics discovered in such situations as these vrem deposited at a 
eomparnllvelj' lecenl period, [tulances are of not unnvqucni; occurrence, 
VAIiedllly on the sontheast coast of England, in which Binls are fbnnd 
enclosing coins, IVagments of bolts, anchon, cCr., and other human relics, 
the siony covering of which has so completely the aspect of true nick-»at»- 
stance as lo warrant at llrvt sight the coui'losion that its deposit has been the 
WTirk ofcwmllessagGs; but,On n-moving the Dincy matrix, the coin is found 
to bB»r the head of an Edward, a James, or even a George, and tlie bolt or 
anchor to lie stamped wiih the mark of some still-ex Isilni; Arm, Facts like 
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wIm, in & Bca which woalics a cliutk or limcsloDC coast. Is on opcniiian 
rojuirtng rouili leaa time tlian from ouin-iird Hpiiearantcs would gencntUy le 
■appaieiL I'ctriryln^ spriu;;s ore noturiuiLjl}' cut lens rapid in their iKliou. 
Dr. Andcraan quotes an inlcreating and apposite instance !ii wlticU 
arc ai^tnal!; gola); on, whieb would be qnite soinrient lo orfOiinl 
poullni; and abuurmal appearaui-ea. It occnra on tbe coast of Fifealiin, 
between BumtialaDd and Aberdour, where the orerlianging cliSg are Ibickly 
ptaiited with trees and UDd«rwood, and deeply uivercd with a coating nt 
calcareous breccia. lu many phu-es, branches or trees are ciidoscd la Ibu 
Ealcareotis matter, and "oti the face of the rockf cliff a porliou or a tintnc)! 
tnay t>e observed entaD|;led in the breccia, and at the same time attached lu 
il« parent true." Now, not only may a boulder containing a branch qf i 
tree be carried by tlie waves 10 a spot at a conaidCTHblB dlstauce fivm itie 
place of its rurmation, bat the breccia In which the branch is encloseil iniy 
■IfD conrun in its matrix Ibsail shells cif a bygone period.^ a ju<ct)uiosllion 
of old and new, which mJKhl not improbably pnzxle the observer by whom 
tt was found to assi^ a date fbr its orijnn. 

The second division Inclades those rases in which human retics and woAi 
of art liave been found in thu silt of rivers, in morasses, or in the superfjcinl 
■oils of the earth. One of the most striking of these is the discovery of 
piece of pottery in the bod of the Nile, near the ancient city of Memphis, at 
a depth of thirty Ibet under the lowest point of the platform on -which 
Bobscquently erected the coIobboI slatlie of Ramesos n. When this 
was brought before the British Association, at L^uds, the inf);rence drava* 
from it \vas that the fi-ajjTnent must have been made at least ihinMH 
sand yean ago. Dr. Andenon, however, disputes this conclnston, 
groonil that the whole track of the Nile through Lower Egypt has been : 
jecl 10 such sncccssive changes of level as to render any comparisoi " 
the past and present rale of silt-deposit along its bed qaile impossible, 
support of this view he cites some obscrvati . . _ _ 

paper on the " Geology of Lower Egypt," in 1 
which are so intetestin); or apposite that we 

"A principle, says Dr, Bnist, that seems 
tight of in tlie forma^on of deltas, shonld be < 

delta could ever rise permaaently above the surface of tlie inundation 
by the agency of letting up exclusively, and niiloss there was an nphca^ 
of the land or snlisiilGnce of the water. At Cairo, the ileposit of eadi ~ 
isas thin as a sheet of drawing-paper; when this accumnlnlion 
has reached within a few inches of the highest Inuudation, it mnat becoiMt 
evanescant altogether. Neither Alexandria, Curo, Calcutta, Hydenbad 
Sdnde, New Orkans on the delta of the Mississippi, nor any other delU 
city, could ever have found a site at aU, nnless by upheaval ; and so vritli t 
a of the villH;[cs from Cairo 10 the sea, and the balk of the ar^ of tlw 
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delta which the Nile. 

are all composed of 

being rte posited. 
" If this, which Is not a hyrrotheals, but a principle, be kept in 

If It be remembered how much more rapidly mud is precipitatHl i 

than in running water, it will Iw at once seen that the rate at wliich aUnviuD 
_ flOHaccniDulatea oti deltas, meroly ovBi\Bia.\i5 aftniVjii Wm. iTtraift*"-- 
&ce of tlie Efrceins, alTorda not ttic atts^rtesv povmia (m fttv. ■ 



na to the lime lakcn fiir the accnmulalion of (he vhole mnas, laid doini, ea 
it must have been, nndor ciirumslajit.'efl utterly unlike Ihuae uuw eitisting. 
Tlie mud of the old delta of the Nerbuclda, in Guieral, now Conning a Imnk 
of eeventy tliet in Ihicknebs, the sorfoce of whk^b, above Broacli, twonty 
milCB from the Golf afCamlmy, ia thirty l^t above the highest dooil, dirides 
inlo flakea of (Vora onc-fourlli to one-el^hth of an itich; and yet wo >re not 
certain tliat each of these may not lie the deposit of a single ll'eshet of a. fyw 
days' or hoora' durstioD, rather than the ocrumulatloD of an entire season. 

" The layers ofsharpdostit sand, aoan in mHnyplttfOB on the banks of the 
Nile IkIow Cairo to alternate with the mud, may probably hare been depos- 
ited on the diy snrfato of the soil, during some of the movements rcfcrrwl 
to. A descent of the laud, after this bad occurred, would permit the mud, 
now lybin many ffeet in thickness over ihem, to be deposited without dis- 
turbing them; running water would have removed the sand, and mingled it 
with the mud. The extreme abriiptnoss of the transition from delta silt to 
doaert sand, from estrerao (fertility to abaolnlB barrennosa, astonishes llio 
strau^^r; near the pyramids you may actually, and without Ognre, have 
one fool on arable iand, and the other ankle deep in desert Baud." 

With ref^ard lo the remains found in morasses and peat-mosses, Kcunio, 
in his essay " On the Natural History and Origin of Poal-moss," has shown 
tbat the rapidity of )pY>wth of these deposits is so icreat as to hare prodnccd 
an immense moss of accumulation during the time which has elapsed since 
the Kuman Invasion; Human roads and causeways being frequently tram- 
able for miles among ibe mosses of Annaodalc, Lanark, and Perthshire. 
The wetl-known cose of the Guadaloupe skeletons, which vrere found im- 
hcddcd in hard UmcsCono, among tha detritus of utnd, shells, and corals, nC 
the base of steep elJCTs on the northeast coast of the island, and which aro 
now genorally conaideicd to be tbose of a tribe of natives, which was slaueb- 
tered by a hostile tribe and burled on the aea-ahore not more than one 
hnndrod and fifty yearn af;o, would seem to belon^i; to the former rather than 
to the present division, in which Dr. AuderEou has placed it. 

Under the third head ore included the remarkable boni^cBves which have 
been found, often at a considerable eievation aliove the sea, in various ports 
of the British iaUnds, in the nolKbimrliood of Palermo, and in other places, 
in which human bones, together with flint implomcnis of human manufac- 
ture, have been found in company with the remains of camlTorous animals 
of great size, some belonging to genera which have been long extinct. The 
argument wliich has been grounded on theati discoveries depends upon Iho 
conclusion that those human and animal remains must necessarily be of 
conlemporary origin. According lo Dr. Anderson, this conclusion is not 
only no necessary sciluence from, but is actually Inconaialent with, tha 
observed l^cts. If the human bein)^ and carnivorous nnlmals whose hones 
are now found mingled in one common lomb hud ever been alive together, 
we should have expected to Qiid the remains of the former flawed and 
broken ; a condition in which, apparently, they do not occm-. Dr. AndeiHon 
cauclndes thai these caverns, already containing tlje fossil remains of oni- 
mats, were fh>m time to lime naed as habitations by men. Their elevalloQ. 
above the sea he accounts for by the npward movement which, as is now- 
well known, the coost-tlnes of many countries are even at this moment 
undergoing; and he Airlbor Bug|;csla Ihut such upheaval, if sudden and 
rapid, as in Iho nelshborhood of volcanic centres HI Icnat it misht well bo 
iiipfiiKal lo bo, ifonid cause fissurca lt\ vhe toAls, \iivq \i\\vAi a. tftevassi sS 
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Such are ibo rcBsonn on which Dr. Atidenion Imte* hi* ronirluiifiia, ibK 
Ibetf i» noihlnit in rwrnt (WJloglnil iJlarovoriiM to wairant a depnfUii* ftmn 
Ibe luuoll; BCL-cpteddateurmui'a recBoc IntroJacUon upon Ibc cunb- 

ARG TilE COAL-UEASCCES A eiKGLE, O'lQCE FOBXATIOKt 
An the roal-iRHUtms b siiu^c, tmlqoe Ttiniuiion? Do tht^f belniu; ro ■ 
Bln;!lv Jpoch, or »re lliey composed of a earcPSsioD of fbrmatiotB, ml^nifril 
by inimeiiec ipaccs ot lime, and or ivhlch Iho dlfftrenl stB;;e« mi^jhl t>e ram- 
jinn>d 10 those or the n-rent fortnalions : the Eorette, Ihc Miocene, mn4 Uis . 
Plinocnr, (Or example? Id the last case, rsn we admit tile -regtrtaflM t{J 

which tlic rcmtini hoTc iKren preto-reil in the shaleaoTrhe ooal, or the 

tMtton or the raal-mnnhn, as a true ivpresontativo or the flora of then 

ftjiwhs when] the coal vas formed 7 Or was it then, as ihe bos<re;jetai)M ll I 
In our lime, composed of a pecnllnr group of plants, adapted to Ihe tbmniafl 
thin of the eaai, pertaining to the msrsliei oniv, while another florv, of Id 
dllhraiit character, was covering the drjr lanit. If there wia any dry land, WB 
the cartionifbroai epoch ? 

From the ihlrliiina of some beds of coal, repre«entliig a mass of eonba 
tible matter es great nt li'ut as ihai Kbich Is caatstneil in om ohIM 
detrpcgt peat-bogs, ftom Ihe thickness and Tsrioiis compontjoti oT ibe U 
which eepankle the beds of coal, and from Che ancrcaslve chanjfes In S 
vegetalloQ of (he coal, It appears thai Ihe last altemalivc is whnlsslUft ' 
Dlftovnt hjtpolhesei have been put (brwnrd to c^iplaln Ihe so-called bnge or 
giKBlicIc Tc^^eiatiun of tlw coal rormaltuna. But Ibere is nothing in Hie rur- 
bonllferaus epoch anthorlting the snppostion that the power of veKeMble lift 
WW givaiot man It is at oiu' linie. The combueiilile matter heaped In soim 
of uur ]icHt iHibTS Is BOTnellmoa nullleicmly thick to be equivalent M 
of a bod of four lo Ave feet. The tcecs ei^^iuR lo our marshea i 
peat liOK< ura ^nerally Inri^r than thone which have been preinirved In tt 
BlralN of Ibe cnrboniH-rDus meanares. The Dismal Swamp la Impctietntfati 
on aeeonni of Ihe grent compactneBS of Its vegetation. It is not a 
maltnr either to get across the heaped, half prosmteil, or erect and rio* 
preased trees of our cednr-awnmps of the North. If such niarslie* 
Dxlendod over the (palest port of the United Scales, Ihcy wonlU prea 
Ailr roprtsentallon of ihoae of Ihe carbonin>rons period. 

The occasional appearance of Ihe pelrifled trees, atanding Imbeddl 
landilouc, does nol give evidence of n rnpid ftirmatlon cither of tbu « 
at tha other stralo. Locni diiiurbnnces may throw a few fcal of sand 
a marsh, covered with active ve^tatlon, and thus pnBcrre the sinmpa ft 
decomposition, and by-nnd-by these mav be converted U ~' 

cypres* and other epecios of trees grow sometimes In Ihe 
•c<Mbore under len feet of waler. Whole Ibrests of those tree* hava b 
Imbedded In a standing position in Ihe manbea aronnd Nttw Orkuine, 
1 do Rot find In the m^olofrical records of the earboniforoui period aiqr tl 
rapid process of formaiion, either eatac1y*niic or abnormal, ■ 
I readily admit thai ench bed of coal, with lis ■c<»mprinyiiic stiMKorft 
d shales, hiu rcqnlM fot \\i totrocatoa * yal u AaC itaiA«4 ' 
:it ({wilogicii i\lvlitoii^ 




U qncstlon rancerninK the cxiatenco or non-ex iaionce ofilrr Innil ravortd 
■Ml m poculiar ToRelutiou at lltu uiini^li of the coal formauon, cannot be 
■newered poeliivolj- or noijjilively by snfficioni evidence. The only fact that 
wuuld Ini^cate thai the maralios of the curlroniferuus epoch yere sumianded 
by laotl-henrlug plauu of Ollferent klndi than tbose living on the boga la tba 
pnnenoe lu coal and In sandBtoou undertyiDK it of b great number of IVulta 
of (liffeicnt apedes whldl by Ibelr nature have no rcialioD to any of (he 
Diher retnikinii preserved ia the coal. They huvu boea gencrslly rulbrred to 
(.peolea of Cordaita. But Iliu two only apecicn of onr coal measurei are 
foand In abundance at ecoIokicbI boriioni vihoni the IVnlcs ara entirely 
abdeut. And oven coal ahalea appearing entirely composed of heaped 
remains of leaves of Cardaila boraiii/olia do not contain any fmli. The 
ipnira of fruit, Carpotilba Cordai Gelii., referred by M. Gelnltz to Cordailet 
b-raaifaiia, our most cammon and omnipresent specive, liaa not been found 
in Ihu uoul mcBBurEa of Amorica. Therefore, eitliEr the fruits of unknown 
iclotion belong lo vegetable ipecles which have t^wn on the marahei, and 
of wbkb the remains, loavcii and Blema, have been entirely obilteraletl, or 
ihoso fhilta bvlung to spei:ies growing out of the morehes, around tliem, 
and haie been Boated, and thus dlseemlnaled In the sbnles and in the sand- 
etoues. Tbi4 last opinion sppcArs bC &m conflnned by a similar process of 
dictrlhutlon of apedcs in our deep swamps; as the holloiv tmnka of Ihu bold 
c.vpresa which grows lu Drumoiond lake (Uianial Swamp of Virginia) aro 
fiUcd by fmlts, acoma, nnia, cic, of trees which grow on the dry land near 
its borders. But it Is not pieanmable Ihal ap6cles of riUlM tM\y MUld have 
been Uoatcd and disseminated by the atteni^y of water, without any of the 
branches and of the leaves of the plants lo which they belong. And 
nowhere have the shales, covering what Is called the tall of a coal bonk, 
vix. tho pan abnttlDK Hi;alnBl a hill of sand or losing Itself In aandslone, 
exposed any remains of plants of another type than those belonging lo the 
erne coal formation. F.ren where the shales of the coal are covered with 
rvmalns or ahella and of flilies, and connc^quently formed when ihc marshea 
were Immersed, all the floated remains of plants which are foand with ihOBO 
of animals lielong to the common species of tho coal, I believe, then, that 
(bo plants preserved in the shales of the coal give us a fair representation of 
th» gpnual Hora of the carboniferous epoch, as true and as eenerol at least 
as Uio fossil plants of the Miocene represent the general Qora of the tertiary 
period. And I suppose that If there was any dry land around thaoiiarBhes, 
the TB^talion contained only a few species dilferent from those \WinK aa 
' is laat opinion U merely hypothetical. — Leo Letqatrtui, 
an'* Jo^nal, Nov. 1860. 






Oonslderlne It* k""''^'^ dlatributioD, the American coal-Bom la nearly 
related lo tho European. We have only two or three peculiar Bonera, repre- 
senting distinct types, which have not been seen In Europe. Un Iho con- 
imr}', Europe has no true anil gBueiic ty|ics of cool-plaDts which are not 
represented In the coal-Held* of Iho United Status. 

CoTuldtfring Its species, a niorc riiarkod diflcrencc In tho coal-fldrn of both 
nes evident. Some of our species ropicscnt mnrkcd ami 
r ^rpM. which at« not turn. Vn laxo^ 'Omii^ «.^ 
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gntXat niunber of species has been found in Iti coal meusaras. Tbiu tba 
predomlnoDce of typk-al or fliatincUj charscleriicd forma bploii^ to Wr 
pomilry. By comporicon of llio flora of oar epoch on both contilicui 
fiud now Ibo sumc proponlonul relation tind dtfftercnca ss ul tJie l^aof Ibo 
coal formallon, thsl is, on this eiilc of tho Aclaiuic ■ prctlominanee of — " 
marked types; r predominnnce of tpocies of trees;' n number of s[ 
perfttctly lilentlcal on both continents, and many Ameririui species u> nearly 
ivtnied to European congencn tbul their «pectQc cbsroctera can bwtlly tm 



ThoD|;h farther researchel onght DecesaarHy to Inrreoao the 
tpccic* of fosill plunM bclonREnK lo our coiil mensunu, the propcnloiwl 
diObrunco Ih likely to remain as. it [9 establfitheil altove. 

Thu fmsil flora appears identical nt the same gcoloelcat horiion 
wholu extent of our coal-floldi. This proves uDiformliy of stnuUcalloiL 
■nd geological nnity of the different coal baslna of America. 

The Brtt trace of Tegetablo tBrreatrial life appean In the miilille of tb*. 
Devonian In a tpecies of Lepidodnidnm, represenlcti by ita bark, lu Ics 
Iti cones, and largo tmnka of siliclAcd wood. No remains of any m 
form of terrestrial yegetatton have been seen in strata either Inferior or 1 
temporancous to thN, Ail the ve}!:etnble remains known in the Silnriatt 
lowor Dei'oninn belong to epccles of fucoldcs or marine plants, moatl^ 
small siie, retiembling some species of Furua of oar lime. The flrst halji 
tenestriRl pUnn eppejir in the Uld Ri<d utuilBtone. All Ihe 

of this new vegetation bclont; to a peculiar irenas, Noggrralltia Gi>|iti. 
related to Conifers or even to Palma than to Ferns. They are fbnud In tiM. 
same ecologiical horizon, both in Europe and iu America, and mtilsly tlV»- 

appear at or bclbro the beginning of the coal epoch.— " ~ 
nun's Jaumat, A'ou. tSUO. 

INTEHESTIKG GKOMXilCAL SPECULATlOTf. 

The late Pml^^sor tidward Forbes, in big work on Ihe Kanual UMtay d 
the European Sl-ai (wliich was left uncompleted at his death Ave yean age* 
Itcd *hieh has been completed, and published duringt the past year, hy ~ 
ert Godwin Austen, F. B. S,), n^vcs a curious and inlcnsilng fiuwnM «C 
(he method by which loological studies may be bronglit to bear upon Ui^ 
Au» of neology. The fauna of Vigo Bay. an arm of Ibe sea which 
Inland some sixteen or clghleen miles on the northvrealem coail of Spain, 1^ 
fbnnd by Mr. M'Andrew lo be fir more nearly related to that of the ~ - • ' 
seas than 10 that of the tegion In which it is situated. Now, 
beim noticed by Professor Forbes, M)mo years ago, that the ftora of tlis 
cm const of InUnnd was la many instances identical with that of U 
rlBSoriihenorlhwcstomcoaslof the Spanish Peninsula. We cannot, 
that the seeds of these Spanish plains were conveyed to Ireland by ~ 
eunent, for In that case traces of ibem would also be found In lh« 
weitom coonliea of England, which is not the case; nor that they wen 
Teyed by the winds, fOr Ibe plants which ate commo 
Kt precisely those whose seeds ore not well adapted for such diffualon. 
order, therefore, to acconac for this singular ideollly between Itie Qoiaa 



pcniTUulm extciiiliMl ruT itilo tlin A 
i-rn homidBry v*s conUeuous to, if not continuooa with, tho cob«[ of 
IrcUnd; In wbivb cote ibo migration of iho Spunlah Bora would ha n 
ivry »fm|<1u matter. The olterulion in idlmnte, riLiiHed by the m'oloeii'ftl 
I'han^cs which were contemporary with or sabsequEQt to the dealrnction of 
th[> land, destroyed Ihc mass or ibis southern Dora remslDlng In Ireliuid, 
[rsTlng onljr a compttratlvely stnall nambvr of the hardicel pisuis. An 
Ifflponiint ronfirmation of tlje tnitb of this theory is alforded by lh« dlft- 
eoTTsry of a northem fsaua in Tleo Bay; sinee (he species of wlilrh llill 
Rittna i« minposcd are such u belong to the litisral and l>mlnitr)an lonci, 
and therefore coutd only have been transmitted Blong coiuts prescnlltiK n 
line of rock or hatil tTOond. As to the period at which this upUvaval of 
land between Spain and Ireland occufred, Proftssor Forbes Sxes It 09 Imme- 
diately ancT the close of tbe Miocene epoch, a period whlcti we know ttom 
independent eiideoce to liaio ticcn mariiud by Yery oon^idcrBLio geological 
Changes. 

Nor is this the only instance In which the Invesligailon of tho exlstfnB 
fauna of Iho European seas has led lo important conclusions rcKpccUn); Ilia 
itlftrlbnlion of land and water in rernote geological ap?'S. From tbe RpeclHo 
identity of the littoral molluscs, whicli are now fouud both upon tbo Enru- 
pvnii and American coasts of the northern Alimitic, Professor Forties eou- 
i-lude* Ihal there mngt anciently haTo been a continuous eoast.line, along 
which these species micralud, probably from west to east; In olhir words, 
that, ■( some former period, the north of Greenland was eoimoctcd with the 
north of Lapland by a belt of land, which cut off tho uommanicollun 
between the Arctic and Atlantic ocsans. This supposition is, later in the 
Tolnme, confirmed liy Mr. Godwin Austen on palawntoloEicni eronnds. 
Tbo eilstliid fauna of tho European rieos dates buck to tlie times which 
Immediately followed tho I'locuno Or Nammalltlc period; not a single Eocene 
form occurring among the species at present in existooco. The oldest 
records of the occupation of (he Alinntlc by any existing forms aie found 
in certain licds Blattered over the west of Franco, known as the Faluns of 
Tonmlne. A conalderahlc proportion of tho foasiia of theso deposits belong 
to existing Atlantic species; but thty aro now fonnd, not on the French 
coast, but in localities several hundred miles further south. A precisoly 
■Imiiar phenomenon Is presented by some old sea-beds near Selsey, on lliu 
Sussex coast. Exlatin;; northern forms are not fonnd among the fbssils of 
tbe«e old deposits. These flictii tend to prove that, in former times, Iho 
climate of tbe whole Atlantic region was much warmer than it is now, and 
that the same fonns which are now confined to the sonthem region) then 
•xlended to a considerably mure northern limit. Now this Is preciaelj' Iho 
~ EC which would be produced by such u separation between the Ari;tic oud 
as that suggested by Professor Forbes. Tho warm waters 
Ftlia galf-^trBam, unchecked by encountering the cold arctic cucccnt, 
'_' " ' nno sweep up lo the northom limit of tbo Atlantic, and tliu 

pperalnre of the whole of that rojiion would be mutorinlly raised. When, 
f <be same geological changes which upheaved tho sca-lKds 
^Touraiue aud Suasei, the belt of land between Greenhtnd and Lapland 
B rwnoTod, and tho cold arctic current admitted into the AUantic OecAn, 
■rWNHMriniald baosnmdtinAMTIwflQiaiKSmtetam^Mk. 
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Dora Dvn 1b a smnll vallc; in ihe ni)nhca.«i«rn <Iit>trii.t of Piftehire, Soot 
Isnd, wlifcb has long been cbiaeic Rroutid wllh BriliAh geologisu, botb a 
(ici-uiiiit of Ibc littioloi^ciil cbnnictcr of thu Dctoulan BandslolU* tbei 
dcvclopisl, nnd tlie numhor of foEsil remains found In tbem. TbeM Ul 
belong aljnoKI oxi'Iaaivaly Lo IbaC e]tt£a ol ganoid beleroccrcal &ihet, (1) 
pTBsoDvv of wbidi b so dbtlngnishiug a ctioractu-lstlc or ibe DerDaiai 

The Tullowlng extract from a monograph of Ihe fossils of Dia% Oca, bg 
lb* Rer. Juhn Andcnon of Scioiland, publlshod daring tixe pmI yet, wil 

convoy some idea botb of the number and of tbc cxtraorfUnajjr tMI« a 

prewrvntioD In wlilch tlrn fosalls of this deposit am not nnfioqueatl] 

"Tho remains of these flshes are bo Tory abundant In the yellow si 
dupoeit of Darn Den, that a space of Utile more tban tbree aqnaiv 7 
When ibe writer was present, yielded aliout ■ thousand fiihci, moM of UM 
jwrfect In tbeir outline, the scales and Bait quite entire, and the funiM of tt 
vreHtnrea often alarlinij; freely out of their hard stony matrix. In their COU 
picle armature of scale. An, and bone. This pccalinrlly of entlTcneM, aa 
evoo 6t rK«hntii, In ib^Ao olden deDf»ns of tho waien, U u nuulublt 
tliat, wlien flrst exposed lo rjew in Ihe newly splii-up rock, there Is « It' 
lilu ((lliitering over (he clear, shining, scaly forms, so that 01 
divest himsolr of Ihe Idea ihai, instead of the innumerable eei 
terms to bo rounted, be [9 loobln;^ aetusUy upon Ibe creations of yes: 
Ihe relics of ibini^s that had Just ceaHcd 10 bieaihe. ' Her« is a UtIiik omI] 
exclaimed a workman, n> be raised fhtm the bed of a rlrcr a lar)0B lb 
itonu, in which were coanied upwards of fifty Gehes, one preemiaentty A 
bvnutifal anil rounded In Its form. Indeed, t!ie most splendid repnacntk 
lh>ns of an Aadulion, a Gould, or a Landseer, on their glossy canvu, w|N 
sbrlnli In camparison beside these pictures of nature-palntlng, brlghnr Ihiq 
Ibo dyes of Ibe artist, as set in their slony tablet*, and contrasting Al 
with (ho rich saffron-colored tDck, iu wbleb, nnlqjored and onstalDed, t 
have bung for ages." 



EARTH QUAKE t 



NEW ENGI^ABD AND CANADA. 



One of the most sevcra shocks of an earthquake experienced (br ma 
year* in Ihe nonhern portions of the Unllcd Stales, and in Canada, oc«nil 
on Ihe mornlaic of October 17, I8G0. In ibe northern pan of Verroont I 
molion was safflcicnt to jnr open (^tened doora. ring the chnrcb bells, ■ 
In one case, at NorthDold, Vi., a chnrcb spire was thrown out of poaliion 
the rarce of the shock, nnd In another, at Braltleboro', a house waa 
fa two. In Iho vicinity of Qoeliec, Ihe shock was also anfflclenlly 
to occasion moch alann and produce some li^ury. 

ON THE EXISTENCE OF TUE '■TACOKIC SYSTEM." 

'V of Lake Champlaln,a« Au-bi 
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ittettbei It [enst]i in l^H. and uamcd iho Taeenic ^tlesi, Tho arKiimenla 
of Prur. Emttions for Ihii exiatcnce of tlilo Bjateui were bawcl on wruin 
foiisil*. and on ttniligraphical and lltholo^^i'al Krounda, whlfh m him ajipeRT 
good and Bumi'lant rcuons. HIb viowi, Uowever, hUTa been alrno^t univer- 
3*ilj reJDCteil b.v American geoloi;lKl9, and of lute but lllLle lias been said on 
Ihn inlijeet. Kecently, howerer, tbc maner bos been l>roaght up lo Ibe 
Boi<Eon Sodaty of Numrul Hisiurj' by M. Mon-uu. wbo Bupports tho view* 
of Dr. Emuiong, and addaces tho KaUraony of U. Barnujde. the well-known 
European polnonlologifll. also in conSnnnllon of tbem. M, Maimu laji 
tho discovery uf Parailoxida Barkni at Braintree. Mius., and that of Pora- 
ttuiiffci Bammi and Canacephalilcs M St. Mftry's Bay, Newfoundland, In 
tlnies nntil then rcitnnled at Aiolc and placed among; the crygtolllne and 
pninaiy rocks, thow plainly that tbe Primordial fauna (reroi^nlKod In 
Earopo aa sxlslinfc before the Silurian epoch) Is represented also on the 
Atlantic coast of Nortli America. Tbcae arc not isolated facld, but rather 
two landmarks BliowlnK the exietence of atrata occupying uu important 
plare In the syaiera of etratified rocka. 

M. Barrandc, in a letter to M. Broun of Heidelberg, also takes the pofi- 
tion that th« nmalris of certain Bpccfoa of trilobltes, found In tbat part of 
ihu TbcohIc syHlum of Emmons which Is referred by other gcologisl*to the 
lludson IClvcr tholes, aro >o unmimakably decisive in their character, thai 
any Eurojiean paliconlolo^t fbmtliar with Iboso fbsslts would, without 
doubt, refer them to llio formations which are recognized as being older and 
inferior 1<^ the SilurlaD SysttM. "Slll'h i« my prafdUnd «>ItvlcIlon,"M}'* 
U, Barrandfl, In his totter to M. Bronn, "and I think any one who hai 
mode a serious stuily of tbe~trilobltlc tbrms and of their vertical dialriha- 
tlon In the oldest fominiion>r will be of tho same opinion. Besides, all wbo 
have seriously aludlcd palaionlology know well thai each geological epoch, 
or each Itiuna, haa Its proper and characteristic Forms, wblch, onco extinct, 
reappear no more. This is one of (he crent and l>oanllful resalts of your 
Immense roEeBn-bes, which have gcnerallicd thiB law, recognuod by eaeh 
one of OB within the limits of the strata he describes. Tho i^ai American 
palicanlolDulet arrived long since at the same concIuElon, tor in 18)7 ho 
wrule the foIlDwing passage in the iiilmduclioH to tho Hrst volume of tbe 
Monnmental Work connccraied to the Palaontolo«y of New York. ' Erery 
atepinthisresearchtendatoconvlQcena tbat tbe succession of strata, when 
clearly shown, fUmlshos condnsire proofs of tbe exlatence of a regular 
sequence among (he earlier orpmlsms. We ore more and more able, as wa 
sdraiicc, to observe ibot the Anthor of nature, ihou)!h always working upon 
the same plan, and producing an inllnite variety of forms almost incompra- 
benslble to us, has never repeated tho same forms in snccesalve crcatloni. 
The Tarions organisms called into existence have perlbrmed their parts in 
tbe economy of creation, have lived their period, and porlshed. This we 
QimI to bo as true among the simple and leas conspicuous forms of tho Paleo- 
luic aeries, ax in the more remarkable fauna of later periods.' — X BaB, 
Pnl. qf Ktic York, 1. p. xxiii. When an eminent man expresses inch 
Ideas so eloquently. It Is because they rise fVom bin deepest convlctioiu. tt 
masi then be conceived tbat J. Hall, restrained by tho artlQclal comUnalloiu 
of straiip-aphy preTlously adopted by him, has done violence lo bis palaon- 
lologlcnl doctrines, wbon, seeing lieftirB him tbe most diaractorlstic Ibrm* 
of the Priwrrdlal faana, and giving them names tbo must significant of 
mSlMeraMlon,&eiblnks1this duty tateac\i«&tt«^11bs9A4tt«b^«'' 





ANNUAL OF SCIENTIFIC DISCOTEHT. 

Illy v^rv BtronK Inncntige. and it ironld be not a llttTe remBA- 
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OS THE GROWTH AND HABITS OF THE FlISGI. 

£ roniiiliiition to bolnnlrnl ni-Irnro. pntillahcd in London 
duriDK ttio pnst year, catlllud "Oullities of British Funtp>lo<!7: (M^nulnlns 
Cbnnu^lere of abore a Tliaiiiand Specloa of Fungi, and a Complew t-Eal of 
&II thnt tiuvo been dvsciibcU a> Nntlvoa of iho Bridsh Isles," by ibo Ray. 
U, J. Berkulo;, la niaJe by tbo LondOD Allieiiieuiii [ho bub for the fblloirinK 
po|>uliit and liwtrnctivD sitlple. 

Tbo ^nffiu U n kindly friend, a fborTuI ftic. We like him as a maghnrani. 
We dread him ai (he diy-rot. lie may Ixi preying on yoar rosea or Mtlns 
llirooeli the corks of yoar claret. Ue muj' get into j-our com-Beld. A fan- 
tou has eaten up Ibc rlno in tludoirB, the potato In Ireland, A flingus maj 
cnvp Ihroiii'li your cttetle, and leave It dust. A Aini^s may banquet on your 
llueto, BD<I buiy the payment of lis feast In lime. Fungi are most al home 
upon bo!e» of old tree*, lo^s of wooil, naked walls, pestilential waitea, old 
dnnip earpels. and other inch thliiK^ its men i»st out ttom tbeir own homu. 
They dwell also in damp wine-cellars, much to the salisHictlon of the wine- 
ID ihcj hang abont the walls in blark powdory tnns, and nincb 
n when a ponlcnlar sperira, wbnse exnci phoroeior Is 
niifanown, first attacks the eorhs of his wlne-holtles, destroy In i; their texinre, 
uiid at length Imprej^nles the wine witb such an nnpleo-sant tante yid odor 
Hi to nndcr it unxnlable; more still to biH dlsEallarUction when nuother 
equally obscure species, uftHr preying upon the corks, sends down branched 
threads Into the precious liquid, aod at length re^ncus it to a mere aiput 

In addition to snrh caneonli 
one would liavo expetted tiiem 
mkTOsmpea, and even on smooth metallic surfaces. Not many years ago 
it was a decided saying, even amoncst men of some pretensions, that fangi 
conU not i^w upon healthy sabatances; it is, howeror, now snfflclently 
eelabllsiicd that the moft hetdthy tlssuD* may be alTbctod by them so as 
rapidly, undor their intluonce, to become ditenscd. Thoy are not nnajtn- 
moii on (he drosinKS of arapntated limbs, and hare led to lll-tnuundvil 
chnrve* of clilrnrelcal nepcllKcnce; and it is singular Ihnt they arc cApablo 
of gmwih in (uhslunec* Which an, in general, di-slructive of vegetnblH, 
Jiich Bs tannin, and many spvcle* preOir spunt ran lo alinosi any olliec «nb- 
liwB one ^iieidusur fuiiKU«l«iI>c\«\nfftd.oaQMn)iM9^' 
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Rnd the hctorios in Inilla bare jreitlly Euffbred from ihcir pr 
tion* of nnenic, galptaaie of irou, Kod mlpliRle of roppcr. thoogti blKb|f' 
mncentTBted, do not prevcni the gromh of tome l^ngi of a low ci~' '' 
th'iUKli Uiey are at oaco dvslnii^lre to other apetius. An obsctnv klnil 
mould <l aomeliuies developed <n Miuluira wine, and a tHwytara aluce ft 
mould was discovered in tbe solntlon of copper employed Ibr electrainriH 
In tbe department of tbe Coast Sorve; of Wiuhington. and proved u 
erahlB plagoo to !ho men of sc^ience. Rnpidiiy of (rrowih lu 
b very reiDHTkable In certain upeciea. Fuiisous mould will si 
Id the Inside of bread a few boars after It ha» been baked, ai 
rioua with llie course "pain dt mamlion" or bnrT»ek bread at Parte, lo Wbiel 
a boauliful red mould appeared In an tncredlbly abort time. Il wu fl 
upon e^tamlnatlon that the BporBS lr*prodQCllvo cells) of t 
would endure molat hcsl equal to that of boiling water wlihaut ponlDgwId 
tbelT power of (^nnliiallan. Perhapa tbe moat eurlous bahitai of * fl 
was tbM diBcovored In Amerlea by Sehneiolix, vli. a piece oT fron <■ 
had been red hot only a few bonrs before. Hr. Berkeley answer* Air It 
true tialure of Ihia product, as be possesus a portion of ilie ori^n*] (] 
meo. He has seen Hpecimcns of anotber spociiM tcrowlnic on % lead 
cislem at Kcw, from which il could derive no natrlmcnl. No deptb 
nan can descend to seems too deep Ibr these plants, and we,oar«el*w, hn 
discovered a luxuriant crop of tbcm fifteen bundred ftet undersrotutdi I 
one of tbo dcepeac mal minua. No hui^tit thai man ran ascend to Mcnu to 
high for tbom, and they nppcnr in due and dllTerent ordera in the hIalliigU 
valleys towards tbe base of the Slkklm Hlmulayas, while higher up are ml 
tropical tpaclea, and aa you ascend, maltliudes of species Identloil with, 01^ 
closely allied to. northern European species; nor do they cease ntitil iMf 1 
nudi au altliude of elgbieon ibousand f^t. Of cockney belKlita li may ta 
mentioned that a particular species has been found on cinders. In about tbt 
last babllat wo should expect, — on the outaido of the dome of St. Paul'i. _ 

Il is very dlfllcalt to say where i^uigl may not be (bund, t 
Bomelitnes developed In siluations apparently eidudod conipletelj ttma di 
eixtemal air, as in tbe poloto mould, In cavities of tbe fruit of the tc 
bazel-iina, and even in ta egg. How tbej have galucd entranca 
habitats it is Impossible lo say, though 11 is knovm that tbe &pawii of tU 
boa Ibtmd « hidden pathway tbronjirh the closest structures. The depUl ^ 
which nnf^us spawn penetmles, and the s|ieed with wbiih it i 
oiten ulonJabInK, In a few mouths, and In a damp situation 
Uie developmeal of fnogi, the most solid limber will sometimes abov Bi 
qulvocol traces of spawn. Klui tmnks, which were peiftctly souul « 
Mled, have been penetrated by tbe end of the second year wMi tptm^ 
within* tllw inches of the centre; and, in this Instance, ve^emtlon 
proceeded In tbe tmuk Ibr nearly twelve moulLa befuro 
establish themselves. The Kromli and extension of the to 
are known to everybody. In fli^mili ships It is the species of fb _ 
Mtrvlias lacrymani, while in oak-linjlt ships it Is the Folypona fiyk 
Instances have oernrrcd in which dry-rut boa penetrated solid si 
brick. I[ is curious That the spawn of (his tbnjtns can o 
ilic unlUces and skill of the most susnclous homan be 
Ihu lioart of tiii sliips and the limndation of his houses. This al 

, gi'il" pwdoct of one of the lower orAot* nt ■sispAH'Mi. <«& «l' 

'' atmt tngiie vbAi -nai (incemosisoM.cKDia.'^v^vBrj ~ 




BOTASI. 847 

•lanilii. the vmt table roimd which he mithcrs his flmiilyand ftienib, ami 
llio very ivntli on whirb liu ntpuitCB. Whiln ho tici'iia, It grawsi white ho 
nvw, it adTancea; white hs ii M pcaro with *U Iha wuvlU, II HMv be at 
wiir wiih him; and while bit "wooden-walls "are calmly ridiug at anphur, 
ualca he has idIeuu all duo preisuiiuns, and omploTOil approved piDrsntiTe*, 
(hi* ilcsmcslilc nint^wil! prove iUKir a smrot foe, nioro rtirmldahle, pcrhapi, 
Iban thiopcD, boslile amr of a mitchly natioQ. Wuudurfiil are the powen 
or man lo sabdae nalure lo his serrice; woaderfol i« Iba mBchBDlral irenius 
iif this great ascian j wonderful is Ihc pcnotnLting power of ronlcal bnlleu 
and iDodurn shells, ~ lm( it mar not ho oxlraVBKanl ID ufflrtn that the IllliO 
dry-roi fungiis. In Its silent ravagea, is more wonderful Blill,inoTcpeneIratine, 
nnd, when onca Snnly esiahllahcd, motn djiflcult to repel and disIodi{c. 
England rosy imiio at an Invaiion of Frenchmen, but sbo m%ht well 
MotUe at an invasion of Ain|;usesl 

Iidaiid, iadecd, has already imnhled at anch an Inviuion, if It be eoTROt 
te MBibute the Potato Uamln to Dingous growth. At all events, Mr. 
Bcfluley remarks, — "In potatoes alfooied with the mould wblth bean so 
RTTWt a pact in the prodnctlon of the Potato Murrain, I have scon laslancei 
:ti whk-h tlie tliBQCs were nlmost cntln-ly replnwd by the spawn of the 
'.nMga*. In fact, this spawn attacks the iisaudi of the phitit in nlmost ovdtt 
lirwlloD, being present In the tubcn und etems as well as In the leaves. U 
iiiu a peculiar property of eaaalDg speedy dccomposillon of the tissnos with 
wbld it eufiies In contact, and hence Induces mpld — samelimos inmncetV" 
ably rapid — decay." Horaro the remedies otherwise succcafful applicabia 
in Ibit case, and, at pmcni, we cannot be said to know anythini; wbich 
pffadually checks il> pro^n^ss, allboufth almoat numberless plans have been 
FBtixe^lod. A Tormidablc boat of f>int;oas foes is known under the general 
nnmca of Smut, Bunt, Mildew, Buat, and IHrirot, and the more particular 
dosignillon* of the Hop Mould, the Rose Mildew, and the Vine Mildew. 
The eultltutlon of the vine has almost enlircly coaaed in Madeira fttini this 
ransc. and it Is everywheit precarious. Hundreds of similar foe* attack 
hundreds of other plants, and not only plants but animals, so that a lar|^ 
liealiM) hoa bean written by Robin iilasirativB of tlieir effects upon the 
latter. Certain species of fungi arc promoters of diseases, and althoagh It 
is not probnbte tbai they actnnlty orii^fnate disease, it ia pretty certain that 
they fhvinently agBTaviue It. The Influence of others in the pronrnlloa of 
certain oitaneomt disoiders is now ploeed beyond all doubt. Insecla Br« 
prvbnhly more injured by pnrtJcnlar funel than other roemhers of the ani- 
mal kJoedom. Some of them nitack insects in the pupa or larva state, and, 
■a h (s tboughl, while tboy ore alil! living. One West Indian species Is de- 
veloped on a perfect wasp, which flics aliout with Its vcgetatinK bnrden 
«Mll tlM Utter KTOws too heavy for It. and welphs it down to death like 
an overburdened Sinbail. Our author believes this to be fhct, upon the 
■dthorlty of one who has had an opportunity of aacertalnlns the ml statu 
of the caw. While this species has such a remarkable power of welKhinK 
down, others, as the common mushroom. havD an equally remarkable power 
of imintc up, so that it Is Basencd that large dagstones have been raised by 
Ibair irrculstlble Incroase. 

Wo have certatnlji some compensation for this dcatractlve efllcaey of the 
fttngl In iho cirrom-wnco that several of thorn are nlible. If ihcy frwroenily 
itastniy our Ibod, ihirr mizbt al<o frequently contribute lo li. it wlsclr m- 
' jiAuwaulJy wrriMl. BvItiK hlKlily Itttn ' "■ " ' ' " 
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ihcm to bo hiehl;' nulriliv«. Not onir da ■n*lHP^ tr|l»«. like ths Fuc 
adopt pnrtlraJiu' spei'iiu as llicir etnplfl fuud durini; man; tnontlu 
ciTilluid Kuropoans cuniiuiae tliom Iar);Dl)' when [Vcah, anil prcwjna 
in caaks fur winter boIocv. Yci, stdii mpeciltiK iIioh tiiSN and l 
Ihore are singular DBltonal prejudices; and wc, wlio nofcr scruple lotatM 
tnM mnshrooni, ma]' Im surprbod to leam lliat Uie llaUaas cai«niilju 
lbl« flpccicn trom lliclr markets; wbilc. on iho contrary, witli tha tt 
of tlie trnBlo and Hid morol, It Is eald to be almost tlic oalj one whU ■ 
allowed to bo exposed Tor Hula [n Puis. Itolh there and at borne Ibseo lluW^ 
kinds ot fungi are Important artielci of eommerce. The extent M wlilcb 
■niubnioina are employed in the form of ketchup will be quite inriirulug n> 
tbose who huvB uever given a tl)ou»;ht to the eeliject. A aloiHo keu-%ui> 
merchant, In conseqacnce of the enormous pcodaro of mukhtnoms during 
tbn present aenaoD, bud no lens than eight bundred Eatlon* of tbia MTtj^ifl 
■anee In stock; and the whole bos been prepared fh>m m 
within a rsdlDS of some three or four miles. 

It would swin odd enough that any one should become enibnsiatile al 
fnnituses in relulion to food; bat they who wish to 
■nch enthusiasm should eonsnlt Dr. Badhnin on til 
England " and lila twenty plntes of those which 
lady also displays a like /htdt for funitiise*; and II 
hundred and forty colored plates in Mre. Hnssey's " IllusTnLttons of 
Uycohtgy," bealdes nome «s(tlleni ncclpu aod n ^at vuict; of li 
tlon, the result of actual cxperim< 

A curious origin is attributed to a spedei of a);arlc eaten at Najilcs M| 
rfeiu XtapolilaHuil. A few j-eara n^o the nuns of a cerlaia convent 1* 
Muples were In the habit of throwing ihclr coffcei:rounds into Uie shady 
comer of their garden after each dnf's meal. A new tpocies of muslirDoai 
was observed lo shoot up from tlils substance while In a slate of Ibnncnl*- 
Uon. HnriuK been found excellent food, its cnlllrotlon bag spread rapidli' 
over different parts of Italy, aceordint; lo Qualrcfoj^es, who Is onr anil 
and It has since become cnstomaiy to raise this esvulent Ibngiu In 
parts of Naples In an unvarnished flower-pot, which i< constantly t 
the shade, and In which coA'ce-gronnds are collected. From this (oil 
"ke funguses shoot up in about six monibs. This mny be a iner 
e common form of Aingus. Another kind (Potyponts) Is rda 
AkkI in Italy from huul'Stumpx, by partially cleaving them, ajid tbta 
plying them with a proper quantity of waicr. A certain s|iorleB (T '_ 
Fprlngs np In Italy from eonitlomeratcil masniM of esfdl 
iwn, called Fungus-stone (/'jtfra/'iinsojol, when placed In a 
'here ore also economical as well as edible UK's fUrsomo speeiMof 
B« tor snuff, for German tinder, for dyes, for anaMthctlc properties llk« 
of cbloiiirorni. Operarioni, Indeai, have been Successfully perfbrmed 

ti Influence. Some can be employed for Inloxicaiion, soma 
flies, and others make excellent raior-strops — probably from 
minute crystals bard enough to act upon the stceL The tomere a( TunI 
Well* can (cot a beautiful Rreen tint from the spawn of one specie*, 
science likewise can find something in this order of plants. ErigaitA 
which owes iu orl^n to a fangns, is a most vsluahle medicine in tba 
of the rc4talnr praitilloner, and moot dangerous when nbuscil. 
alTkJnt are Indebted to fungi to eumu (.xieoA, sluua i 
af a ponlcnlar conUllion oC ocni 



BrmentrnJ Hfiuors uniler iho fonn of yrn». This fonaists or more or lesi 
ovuJ boJiet. wliich cuntinuall]' give off Jolnn >□ u to prodaie abon, 
bnaehtnl, nci^ilais-llhe threads. These JoinW (Wl off, ■nd rapldl; givo 
rise lo B new eeneratton, which U Bucc««BlTely propaspitenl iHl (he ;ulMt«iii-B 
it pn>ilarc(l whlcb h known andcr the name of yvast. F1iir«il uniter proper 
rondltions, Ihe }olnu undergo a further chuni;?. Hud givv rise ta two or 
three tpevlna of mould. 

Wc hnVD put tosctbcr Chene cnrlons facts, bclfevlne tlint Ihey will bo novel 
and Inienuilng Eo many who have little easpiKrod how mnch of dentmctlve- 
nns, of rat, of omameni, and of nutriment llo hidden In Ihis bamble order 
of plants. But wu may properly aak, Wliat ta their olBre and service In 
Ihe grxnd economy of creation? Snch oDtcc they have, and Huch iervicc 
thi^y pcrfonn, thoai;h coat oat anit trodden nndor foot of men. " If ibe tree 
fall toward the soutb.or toward Ihenorib, In Ihe place wbore the treelhlleth, 
thiMV [I ^hnlt he." So sitlth the Preacher; and the fhngologlel addt To hl^ 
ilbi-oarBu what he ha.i ohserveit by atodylng the fallen treo. Of iUirff, It 
wonlil long cumber Ihe |;ronnd, and He oil Iih leni^h a useless lo([. But Ihe 
invisible spawn of the ftiiisus draws nutriment out of Its dead mass, and 
bc^nH lo Itrow upon this ligneous tomb, and Id thrive ujion the decay which 
li hastens and ag|i(ravales. It Is life, even tboueb n( Ibe [owe»t order, spring- 
ing out of death. U is blrxb and increaae coming up from the very muss of 
decay and diminution. The tree rots into powder, the funjnu flourishes and 
spreads out until It forms a new soli. Foatlng and flying seeds drop down 
from the winp! of Ihe wind and Hnd a lodgment here, and bc|fin to ipront 
and bring Tontt kaves. Companions are added to them fVom every pnsaint; 
lireeie; and, nnolly, where once the dead tree lay prostrate, a ventetalile 
blank In the midst of green life all around It, up come herbs and plants, nnd 
the kindly eanh is nd of one great, nielcss burden, and ready to bear again 
the leaf and stem, and perhaps Ihe flower and fniit. 
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AUERICAN FOSSIL FLOBAS. 



Association, ISiiO. Dr. Nowtierry gave a 
floras on the Nonh American conlinenT, 
lulling that the Devonian and Carlioaircrouii Horns had been carefully 
■tnJIed and characterized by the prcvalenceorcryploeamoas plants, as Ibnu, 
(-■Ic., and that Ibe floras of America dnring those ages were sirikinyly like 
those of Europe of ihe same epoch. The Permian flora was scarcely known 
in this comilry; itwns but a conllnuationof the Corboniferons. He obscrvod 
that the TrinsBlc and Jurassic floras were characleriiod by the pT1^valcncD of 
numcroQi and bcaulirul Cyrsdaceons plants which hod been studied and 
beantlnilly illustrated by European (bssll botanists, bat hod hitherto been 
Tcry little known in this country. Boccnlly he had procured a largo number 
of (bssil plants of this nffB troia New UciticD nnd elsewhere, which had 
shown thai, as In Enrope, the flora of America, during the period of deposi- 
tion of the New Red Sanitstone, was cycadaceons in character and similar to 
that of Europe. At the commencement of the creTsceons era, however, the 
flora of the conliaent was nrvolationizcd, and apparcnily snitdenly, though 
doubiloa gmdnally. The broail-leavod dlcotyledonons plants were intro- 
duced, and the vegetation of the continent assumed the genera! aspect which 
the present d^y- Among the cretaceous plants ore ftiand specie* of 
' (rDl//>-rree>,£^4W(I-aabFr(swcei-gQTn^,8(U9iijTat,«E.,<!te.,— fiAr 
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cn now living In oar forests, of nhifh the firat f 

or Eorope daring tiui wrfiary agva, tmt btu not now known itwn:. Ot^ 
Swibarry concluded by vhjJil^ Ibiu the nspecrlii of nuun, as (U bs fagsn- 
Iii>n ii concerned, on oar condneal, uo of an »Qciqno lygic, and line Um 
plants, aa was Ilio atse wtih nuiiif of the Sslici, won: ulil-raahionuil tarmi. 
The diuuile of tlie tiniivil States, »s indicvtod by tbe«e pluiis, hail bta, 
throagh ibu irrutwcoiu epoch, tcmpemip, unci innL-h b$ now; bni ilorin^lhl 
Mitiury it bud been uli^litl)' wonaerlhan M proieDl.but Btill tDnip«nM,ud ' 
cooler Ihaji the climstc of Carope at the ume epoch. 

NOTES ON THE AEmc FLORA. 

The ftrtlowin? notes on the " Arctic Fforo," fbanilcJ on two royaces W i 
the Bhorca of DstIb' StnUls, have twcn presented to the Bricish AuociMiiia 
by Mr. Taylor: — 

Tmm Kventy-tvm to Beventy-tbar decrees north, on the east or Gi>;«> 
land Bide, llic coaat U rocky and jinK'ipltOUS. Along this coast also lliTrV Bt» 
nnnicrous islands, more or less conicnl In fortn, which also present procip 
<;l<fllj. The iand In the inleiior consists of a complicaicil nysiem of m 
•nil tnotintain raugei, the tbmier iisoftily occupied by glm-icrB; beiwtwiwi 
cnly-tbiir degrees and Cape York the earfaco seems to preiicnl ai 
mer dt ylace. The orii^ual soil Titrlos In Its naliuu, havinj; oltan tu 
peal on the surface. 

Tlie land on the west or American side of the sindt presents an 
plain alon^ the sea border, the moimtMns in the Interior beini; (c« 
tbo cost side, bm apparently hi;j;her. Tliislandls also ileslitalc org 
its Kea lYee tVum Iceber]^; any which oci^nr have been drifted tnm anotU 
quarler. In the interior there sie mooatains, plains, and ni 

The outside Is sooner clear or snow than the weal side. Jus 
of ttic strait is soonest elcor of lee. On the land tbo snow limt dIsAppean I 
a zonD any to ouo huodred (bot aliove the sea, exieuding thence npinnl at 
downward. 

The flora is on the whole rich and varied; aboot 01 
■pedes of plants were collected (n list was Kiven], I 
oatmal orders, in the proportion of seventy Dicotyledons to Ibirty-elglil M 
DDCotyledons, and In aildltlon three Ferns, two Lycopodinma, and one Sft 
•etum. besides nnmerous Mosses and Lichens. Saitfruga eppaaffi^ 1 
Balix htrliiwaweTB lIieQrijt seen In dower, thefbrmerin March, thelamrat 
the end of May; the species at SanHnculut and Papavrr nudioiiitii ■(« an* 
tbo Uttesi ; Bai^ya HirciiluM la albo late, flowering in the middle Af Aug 
iiiuiu"ciiliu sufpAurriH and Papaver audiaiah bunt tliriiU([h a coming 1 
le of flowering. On many species the matuie ftult Is peiftcll 
ir the snow dnrtng the ]oag winter, and (has different taW 
nui( abundance Of food in sprint;; the native* also avail ihentsdve* of 1) 
same supply. The buds on the peduncle of Pol^juniim viviparvm ■ 
Codily devoured by ihe inannignn and Snowflake. 

OKSERVATIOKS OX THE PLANTS WHICH, BY THEIR GIEOTTTEI Ufi 
DEI:OMrOSlTI0N, FORM THE FRINCII'AL PARI OF TUE lUI 
TUEr-notiS. 





y able repartB mnili: a 
yd ifivcii uny lntGlli|i;[hle ■ci'onnl oTtlic npeclea ofpliiiiu wUlcb enter pilnd- 
pully jnio rfaa TonnMioii or iIib curf-bogii or Irclniiil. *llliau)i:h bo lor^ ■ 
portlori of tho surfn™ of the couniiy is comred with ibom, and bo;t-l«lxir 
roosbtulea no Inronniilcnblu [toni of prrxlucliTe economy In Ireland. 0; 
fiir the iinsiilest jwrtian of Ih« bom in Irulajiil conglals ot the kind allied red 
bo).', wbkhvarioain depth IVotn ten to forty feot.orcwen mora. This v.-iriotr 
ta the lea<[ Tiluablii for fuel, owlii); to Its soft fllirous coosiaiency. It l£ aup- 
puacd to bate been formed on iba ailce of oxianaive oneient lakci. or vory 
wet monosca. which may bo inferred from tho imnil qimntlty of wood fnuad 
mixed up vHlh It; bwldes tho roots and trunks of treoa being mostly found 
DEor tbe edges of Ibe boic, the portions towards the centre beini; compoiiod 
of nearly a uniform mosti of Iho Mbrit of the list of plants mentloaeil. It 
iru ruithor itHted, that allliouKb Sphn^Dum* consiltule n large portion of 
tlii* sntistance, wiiljout the aid of the roots and branches of plianerogimile 
pianis to form a kind of ftvtikework to bcur up the cryptosumjc specios, tbe 
fomailoi) of boi; coulit tiol go on at nearly so ciuick a ratio as it does. In 
the alisenoe of all trustworthy experiments on Ihe growth of bot;, (bn r»te 
of iiicnsase coald not be wcfl Bscertolned, but holes out of wbii-b lurT luul 
bixn cut had been ohictTcd fllled up with noil vcj>('table matter, to the dcptb 
of one foot in fi<re yearn, wbieh If suppotcd lo bo uiiimaiely cotopressod 
Into onc-founb port that bulk, slier Iwing eolidlliad, as near an approacii 
as riui lie mnde to tlie rale of IniTesso of liog al (he present dnj ml|;ht prob- 
ably bo ret'koned on. In limestone districts, wbote the Urj;Br species of 
Cbara abound, whose stems and brancbes are always Ihirkly Incmsted with 
calrareons sniHtancca, tho dopositioD of matter lakes place faster than it 
diN« whcn^ Iliorte plants arc not so eommon. The dihris TesaVtin^ from 
Chant hf^iJu alone, where It grows freely, will soon fill np a shallow pool, 
SO Ihni plants higher In (ho siale of vegetation cag grow on it. Acrording 
to the report of Iha commlssionors nppelnted to report on the nature and 
extent of (be Irish bo^s, upwards of a million of English acres ara roTcred 
with ml and brown bog, more than two third parts of which are veltward of 
tbi^rJverShnnnon. The rariety called black or turbary bog wa* next consid- 
em) In detail, wblrh Is the most ratuiiblo for fuel, owing to tbe great quan- 
tity of woody matter It Dontatns. This vaHotf Is supposed (o have beolt 
formod on the sites of ancient forest*, as la erldent fVora the targe quantllies 
of praslTBte trunks of trees and tbclr rools, rmjitently in lila, which an 
found In it. The kinds conslnt chleay of Piata t^nntris, Qaarut roAur, 
Briula /dbn, and Ahiiu gliaiaoia, though lar^ quantities of yew, Thziu bae- 
mln, and some monntaln ash, ore also found la parrlcular distrlcU. The 
roots of tbe oaka are generally nearest Ihe margins of Iho bogs, resting ob 
the elay or marl bottoms, white tbe Srotch flts occur further towards tho 
centre, and n»t on several feet of peat, (bus showing that a coiisldcrabia 
accumulation of thai substance must have taken place before Ibey reuietatttl 
on iL TbcBO roots are fnsqiiently found one abovo the other, nrhere they 
have grown, which has led some to suppose ibere have lieen scvotnl conaocD- 
tivo anil dislintt epochs of growth, and Ihat some species of the trees which 
(brmed them are not now natives of Ireland. This hjTiothesis was not 
considered correal, but rather, that by die grndnnl gmwtb of the bog, matter 
ncromubilci;! and covered tbu lint tier of roots, and tbe seeds of contlAUons 
ticca on rallltig and vegetating above them icn:w. and formod In 
jaalLer Ucr, anil so on ap (o llio present aorruM; aathUv ut 
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those Bncient forcBts irhirli onco Forercd aa lurge n portion of livlu 
exist on the Earl of Anao'a proporty M Ibo pmwul liitw, Aflor tbe 
whifL furm tbl« rarkty of I>ok »«fe enumeratod. Ilie kiud ca 
bug wu Dexl «Hisldi'rud, wtiit-li aomeliioee nccauialsui* to a great ikcptb cm 
Iltd iop« of moantains, at elcVHlious varying from one lliouiULnil 
thotuaiul reet. Tbe Sphotn^ums do not enter w> larj^l)' iDlo Ibo niint>oeltl«« 
ot this kind, but tbelr pince 1> Bupptioil by tbe gray now, Raeomitr 
lamigiTinmim. The eoneiiuions lilr. Moore boa eomo to on this HUbJect 
the follovina, namet)', that lo fkr aa proofs exist, lh*i same plnnls which 
DOW ft>mi)ne The bo(.ni of Ireland bare done m from tbe liottoru DpWMd^ 
tbongh probably Rt different ratio*, aa dralnHge has Inrreued, and that all> 
the apociea are atiU In oxiatenco In IrelniHl wblcb have ever formed may pnC, 
of (liem. These fonaationa be ronaidore to bo of a more recent 
Uie glacial q>ocbs of goologbiis, with probably a single exception. 
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A commlltee of tbe Society of Ana In London ha» nvTenlly rvpo 
Ibo Dew gara paachontt, the prDdarl of a tree similar lo thai whirh p 
KUtta-lmrcha. This uum la hard and friable at ordinary lempcrararea, brt 
by the application of beat it bccomeH pasty and vlsconii, and i ' 
in tliia slate il does not mnm lo lis original inndiiioa. When lMill«d l# 
water. It Bssntnc* a retldlsb -brown color, and makes the water a little sMp]*! 
Uany rciKcnu act upon il precisely as Ihej do npon KoTla-percba. TM 
new gum nuinot Inko Ihe place of pitta-pcrcba, but from twenty to thlrV; 
per cent, of It can be mixed with guEta-porcha wltbont scusIUt chaaBliig hlk 
properties. 

ON THE INFLU^CE OF EXTIIEME COLD ON SEEDS. 

Some expciimentH. more iboroaRb and satisfkctoiy than those of Ethmdij 
and Colin, have been made dnrliifc the present year by Prof. Elii! WtnntlBM^ 
of GeDDTo, on tbe Influence of exircDHi cold npon the K)ed> of plann. KIM 
Tartotles of seods, some of them tropical, were selected. They wh« pf 
In henneilcnlly sealed tubes, and submitted to a aold aa sev 
can produce. Some nimained lineen days In a mixinre of mow and aaltj 
■oino wore plunged Into a bath of snow and sulphuric acid. On tile S 
of April, they were alt sown In pota placed In tbo open air. Tbej all {r 
nnled, and Ibose which bad nndcrgono the ricors of fMindlty p 
plants as robust as those which htid not been bubtnincd lo tbla Icsi 
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nt THE ANIUAL KINGDOM. — BY DAVID F. WEDILAKD. 

s exbionre of certnin Zoiilogical t^up^, nimoly, (bose of Gums, 

■■n, Faioilles. and Genera, was Srat uutlrvd by tlio Taiher of Zoiiiagy, 

Mtle. Two thousand years nfturwanls, tbego gronpa were ii{^in broaEht 

tl lind linmcil liy Linunua. Tbcy have since beea Improved by Cnvfet 

«r, aod lliD lilua of typu has bra:n lulilcd. But ll was not lill Inlelf 

le tJKiiiScUkin, Bt least of Uiree of Ihem, vii. of Classes, Orders, nnd 

\ct, wiu rcco|;nlxed and circumHcribcd by Agnssli. Tbcse ideas will 

benraronh suiid and l)c acknowled^rcd as founded In luunre. 

Sul ibo question arises, wlieilicr there do not oxM still other relaihins and 
re«l klflnlliea of animals to earb oilier, which are not Included hi ihesa 
i;roupla|ii, bol wblcU have on equal right to bo Introduced lulo our zoiitogl- 

We think that this is in fnct the case; ond we shall endeavor to Fbow 

hi the follourlng skcleh that ihera e:iist throughout the whole animal kln^' 

^doin affinities of the aniraals lo each other, which wo eon eomprehcnd 

^^■■dor the name of " Series." About twenty years since, a Gorman nalDrul- 

^^K Knap, spoke of scrlea in tba animal kln;idam, but, his Idean proving 

^^^BawhU srbitrnryi the subject reeeived leas altoullon than It dcKerrKl. 

^^^MrenhclesB. lis truth, If rightly Dndcrtlood, has been slneo mroKaiaal by 

•wne dlstinenlshcd nntnrnltets. Oken, for InEtsnce, spoke of a scale amontc 

Articnlala, In which he placed the worms lowest, next the CruHtacea, and 

last the lasectx; and Aifassla has Ulustraled this QradutEon l^iliy In tho 

development of the butterfly, and bos added sllll another amon^ insects 

praperi starting rh>m the principle that the chewing rank bek)w the sucldtig 

Another order of position has lieen recosnlicd by Milne Edwards and by 
Dona amonit Polypi; another by Lcopolil von Burh among Cephotopods; 
another by Dona for Crualacca. ^\'e have tried to trace out these grwlu- 
Ilons also among the higher animals, and the snccess we lutTO met with, 
wherever we have bad accurate JoRimiatlon, boa coDvlaced us that snch 
gradations, which might very properly be termed series, really exist throuxh- 
oal the animal kingdom. 

Thus, among MainmslUi, wo have recognized until now two nnlurnl scrlei 
running parallel lu each olhor, a carnivorous and a herblviimus scries. The 
* 'i the whnlei, runs through the dolphin, seat, and 
« It divLdM Into nra tn 
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the other DtgitlgradoaB. The latter of lliose branches nini thrtMUCh the 
' cat. l«opari). nnil dog. where it ends; Ihe otiier, ibat of the jdiiDtiersdmUi 
( tliroauh Kniua. Procyon (rucroon), buir, lo the 17 Doecpfaoluiu vdm- 
ko]', and ihrou^rh ilie hichur monkeys to luua. In ihls lii[i«r aerta. w* 
VouUI CRll tbo atlencion of rainraUBts paniCnlBrly to the bear, oi the tntn- 
neiliate link between cuniivorons Hnlmals and inonkeyt. When ire co»- 
lider tbo mExed niiimol Hnd vejjetable loud lit the bear, its manner «f lift, 
■nd general babita. Its dinibing and embracing propenMiies, — (ur In tba 
bear we Hnd on arm capable of 

WD oliMrve lla uiannor of flinndini; npriiibt on ita plaatlKradoiu Tent, wUrll 
la evldentlr connected with the use of the fore leg* as anna, thoie ni 
iiu doubt that the benr lllbi oat that gup wnich leenu to exist between 
nlvorona anltrfala and monkeys. Such li the cnniivonxH series. 
Parallel to this, and anolo^aa to it, mna a horbiiDroae series; 
with the Zcnglodons, and nmo<n|[ IhrooRh SireuokLs, Uone, DkBOtberfllA. 
lo Anoplolherlam, Ilcro It divides Into two, ttie Pacliydr 
', and thus Owen wiu riRbt when bo aald that the 
Inclndea Ibe chataclcra of Ruminants and Pachyderms. From AnoplollW- 
rlum Elena on one side tbe Rnminant series, rnnning tbrouKh cund, 
antulopc, deer, and on the other side the Fachyderm series, manloic fKoh 
Anoplotherlam to Patomtherium and Tuplr. At this point we have nAolber 

ilo the scries of horaee, which cuitninates la onr domesticated 
and tbo series of hop, which embraces riilnoceros, elephiinis, and boj 

Amoni; Birds, there are at least four series ; one startln); from tbe (MrlebMli 
and endin); with the Galllnacea (I wonid toioarlt. In paaslog, npoa tba- 
striklnx simliai^iy which extata between the ostrich and the younx of ib4. 
(lomeetlc fowl); a second beginning with the pollean, and endloK wfih Ih*; 
Qalllaola, a wader; a third bcifinnlng with the bawka, and ending witb 
■InRinK-blrds; a fourth beginning with Rhampliaslos, and enilInK with lll*| 
parrot; aDoihorbc^^Dulog with the Buceros, and ondioK with the atfaliow 
and bnmming-" " 

In Reptiles, there appears to be hnt one scries, — stiahoa. tlsanls, and tnr>. 

tteai tbe anokea, moving by the dorsal column, and having head, n> 

irank, and tall nnited in one continuous body, are analogooi lo tlio wh 

and the Sirenoids. Tbo linards, provided with a distinct neck, tmidc, 

tail, and with legs, are nualocous, the lower ones, the Anguifomwa, ta tlW< 

seals, the higher to Lutra and Marten. In the tunics, the dlstineiion vf 

parti la carried atill flirthcr; the head and neck are very free, the tnn^; 

■Klikb in liinrds assists In locomotion, Is scared]- nacd for this pnrpeait, 

and the Ibur legs are the locomolory organs. In the claa* of Batrachia w* 

have again tbe same series. CsDcllia Is snako-llkp, and wbuily analoKOtt* M 

the snakes and to whalca. Iclhyolds and Salamanders, provided with siwUl 

or welMevcloped iega, arc wholly annlof^us to liinrds, and the fOogi and 

^m toaila to turtles. In IVogs and toads, also, ibu four legs are tbe only dreaaa , 

^ft of locomotion, but Ihe neck and bead are not as free as in tunlw- Thti 

^H ROM far to prove Ibut tbo dass of Batracblans mnks lower than thai of 

^M Reptili 

H J 



OS THE EMnRYOLOuy OF IHE SKATE. 

it meeting of the Uoaion Society of Katural Kiitory, Iboira 
denl, nuAssor ffynian, gave an account of mmc abwrv-aiioiu which be tai 
h upuii till! I^niuuhiii of the pei;*Hwt\y-»\i»t^'iEe'*»»*'^ i»«Ni». 




At ■ ftmntr meelfn;; he hod stated IhRt in a single JnMancc he bad fbund 
oTie or ilivw vKsra panlally rorruod In ihs oviduct, and was Birurlc with tbo 
It cuntained no yolk. Throngh [he kindnpsa of Mr. Green, tha 
r, lie had hod an ngiponnnlty of f xaininint; 
:i an inrompleie r^ii^aae cxistetl in each 
oiidnct; two of tlio boms, and Ibe bunille of threads at their hase, and a 
portion of the IkxIj of llie raie, irere already Ibrt^od, bin tbeie were no 
yolks in the oviducl, and only one onpui laleum in Ibe otdi;, probably ran- 
neeled witb ibe prerioua detachment of an ovnin. These observations wonid 
lOem to show that lliis egR-eaec ii more or less completdy fanned first, tlic 
yolk subsequunlly inlnidunHl and closed in, contrary to the order of lliin^ 
Hlih eggs (ceoerally. The materials of the ej^g-eaao were detected In the 
lubnlcs of the ^ud of this oviduct, and consiglod of enuiulof and lonu 
slender tbreads. Tbc case Is fonned in iho central cavity o( the gland, and, 
as il is bnilt ap, the Ibnnod portions gradually emund into the lower part of 
Ihc oviduct. The ovnlotion of skates resembles that of birds lalfacr than of 
onlinary llidies. In the latter, the e);gs are all fonncd simultaneously, and 
disehnq^ at once, or nearly so, while in the fbrtner, as in birds, one yolk 
descends In the oviduct at a time, is cncasod in Ibe covering, and lost before 
Dliotber cbh go Ihrough the same process. 

Prutlissor Agossix said that the communication of tbo pnwident wai of 
importance, as it bore upon several phyaiological points now nndcr disi'os- 
Bion. He bud been shown by ibc jircsidcnt the egj; bUII in ilic ovaiy (where 
il must have been Ifecniiduledl, and the shell below prepared to receive it. In 
Ibis ronneciion, he was reminded of a (tH?l noliceil by himself tome Hnie 
since, with reference to lliose organs upon Ibe side of the skate called chisp- 
cn, and which are supposed to be used for piebensilo pnrpoaes. It occurred 
to him that they might be organs of copolation ; and he Ibnnd that when 
they were rotatni forwards and upwards, an opening in them was bronK'it 
opposlie lo the spermatic duct, and he imagined that they rould be Intio- 
duceit reailll; Into tlie female ort.'ana, into Itte oviducts, and reach tlie glands 
dcacTlbod, whence the spennalic fluid would pass np. The president's obscr- 
Tations rendered this vlewof the functions uf tbo claspersilll more probable. 
Plaginifama hare a very different method of rcprodartion from other Bshcs. 
like birds, ttiey produce few but larjre ecgs, and these are found lo lie of 
vnriotu sizes and dlfTereni degrees of development in the ovary, itidlcating 
that several years are reigniied for their matarity, as is the case in turtles, 
Tlicae tkrts and others serve to contlrm the afHniiies of the sharks and skates, 
and to separate thera from fishes proper. Aristotle doM not apeak of Fla- 
i/ictlomea with fishes, but calls thera Srlai-hiaiui, and Proftssor Agassii tol- 
liiwB the ancient nataralist, Hiving them the siune name. If the Stlarhlaiil 
ronstirute a naiural class, then some of the data of palieonioloKJ' may be 
Iwlter nnilcretooil than they now are. Fishes are generally considered to 
hMvel«i'n Ibeearileit vertebrate animals created; but, in fait, tbcy were not. 
The earliest were Ganoida and StlacJtioHS. 

EMBUyOLOGY OF FISHES. 

The development of Fishes Is distinguished from thol of the scaly Bep- 

lllct, the Hirds, and Mammals, In (bat nclUier amnion nor oBanlaf is fbrmed. 

In the biaflnninir, thol dividing or cleaving of Uio yolt Is \«tccvU>"*.«W»* 

^mhave nimadj spoken of In dilTereiil clasBsi «t \ni ctv;1«»>» »"' — ■'^ 
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83G AKXUAL OF SCIENTIFIC DI3COTEET. 

When the rolk Iiiu oKKin bocomc emooth, tbc p^tnlnBl dfsr nppcio*, anJ^ J 
•1 it Krotn, tpreuit iMelf over (lie yolk until il quite surrenndt It. Afterttl 
hu tbt» bccomo a Tesidv. or la eoino Qities wen berore dils peciod, ihivtl 
BH*e«, In that part of Ihu germ-dltc which i* 6nt ronncd, a loDsilntirfl 
nRl groOTQ ae the fint comiacaccaicnl or die embiyo. Two 
edges surround thia groove and approncb each other, whilst bi tbc hi 
or Iho Rn>o«e Ihc donal pord, as the first rommcnceiDeiit or the ikelelon, ll ■ 
ttormed. The inncrmoM layer of the fcerm-mcmbnino <lbe mnroiu loywln 
presents a cnnstrletton. and la thus dlrided into a canal, situated beneath dia 
dortal eotd, and then into a ritotline lac In some Hshei ihli vlielUm a*!; H 
Intlndod in the Tonlral caviir with the Intestinal canal by the walls of ili« 
■bdomvn, tbimed from the serous layer; Ihire Is thos an JDlemal rilnlllM 
SAC present )n lbes«, and the abdomen of the embr) o presents a 
pr(!)ec(hm (C^nntu, Prrra, Salmo); in Others the abdominal eorcilng I* 
drawn lofn:<ber by constriction tike the luucotis Uyor, and the irlteillDe si 
hangs on the outside of tbo voniral cavity, being attached lo It by a sbo 
pedicle (BtwHi'iu eiivpanit, CoOia gobio, SyngaaOnal. In the Ptayiemam 
(shark! and rays], an external vitelline sac Is sfmilnrly observed, wiilA 
here, however, baa a long podlde, which In some sharks Is beset cxtcmaQf 
wllh viUi. In most of llieae fishes the nmtdllco-inlestinai dud 1* < 
wlrhln the ahlomen lulo a second Internal vitelline sac: a blind « 
■Kvnpioa a Intin pan of ihe ventral cnvtiy, and Ii Insened into ibe uiMfc* 
bladd«r-llke portion of ihA Ifluninal auial above the MiAmcuMtiwnt of it" 
spiral vati's. The lalenii walls of the body of ihe embryo, which aie t 
flnt smooth, suildcnly present ou each side five (or six) Bs»uiva of eqni 
width. Bclwucn Ihcse fiasurca fonr small streaks are formeil as the CMl 
menccment of (he branchial archis. In ttoai of the Hrbi fiseuie, and behia 
the month, arises a wider arch, divided by a ijruovo Into two parts. Tl 
anlcrlor half of Ihla Is changud into tbo under Jaw, and Ihe varioQ* bon 
pieces which unite il witb the cranium. From Ihe poslerior half ortoe d 
boms of the tongue-boiio; at Ibe posterior man^n of the»e part*, In bon 
flsbcs, Ibe ftill-covcrs and the branchial rays are developed at a later pmta 
craly, the branchial arches belnK at fir^ unprotected. The unpolteil Rnt 
arise at Brat as a long fold of akin, which Burroands the body, and Is m ' 
more exienslTo ihan ihe l^iiuro pinna A<nali> and ohdA'i. All the Uiny Bahe^ 
wboio development baa been hitherto observed, quit Ibclr egg-coven at'l 
very early period, and whilst silll imperftctty Ibrmed. In the cinbryM « 
■harks and rays, Ibc filiLaicnli which hang fVveiy Itaxa the branchial fiaannl 
— produi'tionBof ibe intcmni IcuHeis of the gills, remindinfc as of theextM 
nal glitB of larvie of Salanmndcra — are espcdaUy deserving of renwtl,- 
Vaa der Hoeiiai'* ZaOtog]/. 

KEff FACTS IN EMBItTOLOGT. 

At a late meeting of the Boston Socioly of Namral nistory. Prof. AgMstl 

stated that Dr. Aii£uslnB Mu!ler bud ivcenily publbbHl a paper on tM 

^Embryology of Prlroai^toH (llio Liiinpniy), prcsentiria fhcu hardly lo IN 

^WBdiled if tboy hod nol emanated from mtb authority. In the tkntUrtl 

Velosiome Fishes ihurc bavc been placed two chnractcriviie KcnatSi <tt 

■^Mijniui and Ammoafra. From ihueiat of Prtivrngion Mullcra«y* bfti^ 

^ Immorrln, and ho Uns Hkevtise seen ftm \ttv\« \Kto«\t * PAmaM 

Hircll cslablSihoJ Uin,t fishes ixnA':t£Q a 5<.ni. uK mev&'nuni^jiiMlia^ 




II u InsMti- Prof. A; 
liiy at srudjing ihu i 

r'M). Uc luul Ibund t 



uaali hkd biniBDif, wltliin a fo«r tfoeka, hiul an oppor- 
imbryolo^ of n ipvclM of ahark {Aainlktm Aiwri- 
le yolk, nol Bamiuiideil by an uranlui, liut ivslinij in 
''•■^ uenin: or an area vagculoaa, unil iJivBontluK, in its Burly iltvclupmcni, 
uiiisr pei-nllarllles onlf known lo cxiHt in ilie cgg-lnyin){ venebraut. Ho 
DOiuidered Playicalonia A dlMlncI class of HnlmaJs from lishos, nnil bo 
tJjouKlit it proliatile tliat CydaiUoniia slioold ilUo be aopomted as a, class. Ho 
rould not rcTcT to one clou aiiimals devclopeii in such dilTeront moilBs. 
Ttie numtier of claxBca Into which the salnial kingdom is divided — into <ix 
by Llnoiriu, into sixteen by Cuvier, aud into twouly-ninc by Ehrenbors — 
«bows Ihat Bnalomlcal dltferenccs aie liunincicnt for a proper delenninHlkia 
of classes. He proposod that the gcnaraJ plan of structure be a lust for 
types, and Ihc monnor In which Illlii plan is developed the test for clas«oa. 

Prof. AjcBssiz. In alluding to the prubablllly of a fticundallon of the tgs 
whilst In tbo orary, stated that Dr. Weinluad had fonad, in the viviparous 
Zoarret unyuijjoru, Ibal the ovarian ttag (Graafian voElde) of (he niulura 
fiss was not a sltnplo sac, but a duiihlE one; and, furtliur, that this iloublo 
sac was not contlnnoas over Iho complete circa uifcrenco of the ejfg, but 
that a disc of conitdcmide ilio remained nncorcrcd at the upper pan, 
where Iho spcmintozoa mlijht come In contact with the yulk n 
I>r. Wviiiland hud also found the same condition in the skaloi and lui 
if. Agnssii thought that the same or^ivluitiou would be found li 






rEtlJSDITT OF rERTAIS FBESH-WATBR MOLLUSCS. 



I mvellDff of lliB American Anadcmy, Hay, 18%. Mr. Isaac Lea exhib- 
itud Hiine remarkable specimens of Unlonidn, six to ei^bt Inchoa wUlQ. 
1 he called atlentton to two Une spe- 
nd Unto mtdUplicatM, both fematea, 
1 embryonic shulli, ruady to be dis- 
I important points he wiabeil lo ba 



Some of ibcso hud the son parts, n 
dmena of MargariUiHa anplaiiaJn a 
with tbe OTlducu fully charged will 
rharged by the parents. Thens were i 
nolicud. Isl. Tbo enormous qnanllty of young li 
braucbi* of ttie Maryarilana (Ibe bmnchlut were 3 X Ij X i liicboi}. «acb 
spndmen coiilalnioK probably soreral millions of Indivldunla. 2d. That the 
(Tail) malfipiieaim was pecniiar in having bolh lobtf on bolhiida chnrK«d with 
embryonic shells, ronuinlni{ no doubt several milikiiia of individuals. This 
spediM of the Uni'o Is the only one Mr. Lea had ever duerved rumisbed with 
the four lobes of IhB branchiie. Il is very probable that balf 
le JUolltuai would produce Indlvldooli equal in number to tbo 
Ibo whole United Stales. 



^^^rltlufUi 
^K|nell( 

^Bttlatic 
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OF PARASITIC ANIUALS. 



At « mcftlnB of ibe Boston Society of Nainmi History, Dr. D. F. Weinland 
cave an aci'oant or the Reproduction of Parasitic Animals, and explained 
the phenoiiiHna of alternation of generation In the parasitic Trcmntoda of 
the nwhwulcr snails, Ttio first icenoratlon of this animal exists. In the 
form ofDlttoma," In the Intestines or luoes of vertabrata, as a perlkct 
animal with geaiial organs producing; ogi,'!i ; the next i^nemtlon exists as a 
>'elh>w worm in Ibo liver of the snails nientioucd t^ve, nlth at vWiaW an. 
^e, their bodlaa being Hllcd with ilia lh\T4 gcwmi&ivvtiS 



ASSL'AL OF SCIKSTIFIC DISCOVEBr, 
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til. liiiliiwonnewiifa long taik.—tbefo-nlkdCcroirJaiw. — whirl) originate 
in tho boily of the yellow worm by > klnil of bnddiaf!. In the thM etotn- 
lion, lliMo Orcartini nre brou(;bl Totih br lit? mother, swim liir ■ whh 
IroD In the water, ind Iheti bKconte a kind of pupa, romliig a ryil ainaiul 
(hcmulvef, and in Ihia «tBte awminK to wilt (111. bj cfaatiM, Ibcf am fwit- 
ktwnl bj' a ivrtebrslcd animal, in whii-h tbey become in n Tew day*, aa li 
•boon bjr experiment, ■ perfect Distoma. 

Ur. Welnland has roonil a now epc<-io« of Cercuia. tbe first known In Ihk 
eoantr;, in the Htot or the PAiwi helrroifniplia. and be conclude*, ftnm fnr^ 
Ihcr invectigations, thai lliit Cercaria belont^ as a larva to a black iBb-spomd 
Distomn, which he biu found n^qoenlly In the Inngs of [Yttin and loadi', aiiil 
oneo Id tbe Inteatlne or a turtle, anil which bo propcM« to deaciibo nihlcr 
tbe name of Dinaiaa alricmtn. 

He added that a iltnllnr idlemaiion of freneration takes place in •notluT 
order of Hslmlnlhot or paraeillc worms, vii. the order of Ceilada. ~ 
iBTectl^Uoiia of KocheDinelsier and Siebold hare Bbown that Itte 
In the flc*h of the bo^, causing the condition known under tbe name «f 
" measly pork," are pupie of ihc human tapeworn, and that thej dcrelo^ 
themwlvei into Iha latter wbea taken imo tbe haman Intestine; and 
the human lapcH'orm, when eaten hy a hog, produces in this aniinal 
Cr<t>- In three in<tance«, in which he had seen tapeworms 
ttacMi worms were identical with (he Tmra wiliwii, tbe tupewi 
£nir)lib and Germans, tlie tnine *pec!e« upon wblch tlio experlnnit* et 
KaclienmclKer were made, — not (he Boliiocrjilialia lalia, (he tapoworm ot 
the French and Swiss, which seems lo have a different kind of dcrelopmeni. 
He bad fonnd a larva of a tnpeworm, a so-called Soolun, with two lorse 
■|K1M behind the head, In the Intestine of (he common aiewife (Aloia Am 
tvnii). provided wi(h font large suckers (arrtahula), bat not having an ani 
lalud body, nor icenhal ori;ans. This larva was destined, as be aapposed, to 
become a perfect tapoworm only in (he body of another venebrated anlmd 
by which tbe alewifo might bo swallowed, — perhaps in a shark. He 
(bund anoclior larva of a tapeworm, tbe Tetrarlii/Hchat Aforrfiiuo, Ruil 
(vraf/dfMj, Slubold), In a cyst near (he heart of (be common eodfl*b. 
had fonnd the larva of tapeworms, known under the name of Cynlccran^ . 
In iliD pelvic region of Ihe American hare {Lrput Amrricaml>^, Mid bi lilt 
liver of tho rat {Btiit dKuinonti*). Allcr a cni):ful comparlMMi lie IbttnC 
them Identical, one with the Cyiliccrcuii oflhe European hare, and the M' 
Willi that of Ihe European ral ; whicb become, according to the expvriHK 
of the same helrainlliologlst, Kuchcnmelstsr. tho Sral, (he tapewunn at 
dojt, and thesecond that of Ihccat; a fact likewise noticed by tbe 
hunter*. 

Dr. Weinland supposed that this Cysllccrcus of Itio American ham can 

fMm the European dug; the efgs of the tapeworm iiaviug bcun (WBtlowi 

by tho honj, perhaps with vegciabiB fbod. In another and new sporin 

tapeworm, tha TiiniBpii>i[ta/n,Welnl., found in the Rold-wink-ed woodpwlH 

he had observed Ihe emiirjo just hatching. The shell of the ej^ Of It 

proceiisea, each tormlnailnic In a larce bntl; ibe nnbiTft 

proTided wlih six spines. 8omu yeHn ago, Dr. Hoin and Dr. UoiMner ftm 

fiajfteot upowonns In cysts in a land-anail iHHIi p•mvaja^.L.n& In dtMt 

\TM^i9 anAilif). and in the cyst werelbnnd six tllilu s;>liiej| ibrownOff 1 

Thus we have rcBAon to\)c\tov« Vliav \YiU.\n.\>:1&w(<nbhq 

ate spinet, pumiuaica Inw on \oaicX ox » mu\\>i»c,\(nTO* 'Mn 




E~ItB Rpfnc?, and vain fa thla dUtte till tlie vnnil or the Inwct is 
■wuHuwuI by ■ lurrolirale ; rnr fa vortcbrnta only we Hitd purlsd tupii- 
micnis. In (lie cane of Tnma puHrtiaa, vro mny BUppoBi- ilial Ihe embryo 
CDtcTS an Inaet't, romiB tliere a pupa, wlik-h afttrwiinl^ \i vaxva w[lh tho 
taaeK by llie woodpetker, &nd thun Ib developed into u tuliawiinn. Tliu«, 
tbe Inllmate relatlong cxlitin); bi'twcen Ihu woodpecker, \u tnpetroriD, nnil 
Uie iiiMi'U in wtilciL llie Inner lives lu a pupa, and upon wliicli tlic wood- 
pecker livda, must !» intimately concerned In the prcscmitlou at ibo gpctlua 
□r this worm; and ir we ronalder bow InHnltely Bnioll Is ilic cliunni of a 
•inglu egK'* perTecting Its development in thai bird, wa see why one tiipe- 
wnrm should furnish millions of eju^ in a year. 

Tlie l^ruipermls, diaoovered first by Jobannes MUllcr. wliich may bo 
another Urvul Htnie of a worm, Dr. Weinland baa found by Ihoiuonda 
altached m Ihe Iliad port of the eye-bulb of the Ameriun haddock {Oaiat 

To a qni!Bllon proposed by Dr. Gould, " Whence come tho pnrncltic worms 
of thu fcutug In ulero?" Dr. Wulnland ansKured, tbnl only Ivro or tlirae 
fQch inatancca arn known; and [him the fart ihni hv once wlinessed an 
Aienrls peitetratlug a membraa»lneuvh a manner that, after it had troTcned 
ic, Ihere was not to be seen any perforation In the membrane {the worm 
having! aepaniLed the fibres of the Lbnuo wilbout leariny: It), ho ihuu^^ht that 
be could explain the pnawnco of Iho worms, found in Iha orabiyo, by a 
puaagB rh>m the abdomen of [lie mother and throuffh Iho walla of the 
womh, aud thencE into ibe body of the embryo; a movement which, ao 
rordlng to ibia obaervatioa of Ascaria, could bu cSbcted without wounding 
ibotlHDca, 



^■oMor 

KiHogyi. 



ON TUE TAPEWORM. 



w of tbe moatvalnable contrlbationa recently mode fn pathology and 
n essay by Dr. D. F. Morclnnd, of Bogton, entitled "The T»p»- 
f Uan: their naiam, organization, embryonic development, tho 
pfllhologliatl symptoms they produte, and tho rcmedioa which hava proved 
Bui-ceaaful In modem practice." 

The following extracts from Its pagM, mnilo by Iho odlton of SilUman'a 
Journal, will be (bund to contain facts of a most curloon and intureetintr 
character: — 

F.very butcher Is ocqaainlcd with tho cHaenso In Ihe mn^cloi of the 
domesticnied liog, denominated " raeo.-.lett," ond calls the flesh of ani'h a liog 
" meanly pork." It has [ong been known that those peo-llko nhltlali globules 
(meosle*) coniain a curiooa animal, namely, the perfbet head and neck of a 
tapeworm, cndins, however, not In the long jointed body of tho reEUlor 
tapeworm, liut In a walerbladdcr. So traces of reprodncllve or)^ns are to 
be Men. Such mcaslea are Ibaoil not only In the ho^, but aim In other nnl- 
mnlt, where they are better known under Iho name of iTpdoliVb, For exanv- 
plo, they are ynry often met with In the liver of rau and mice: In the me- 
oeniery of the hare; and evm, thon^'h more rarely. In the mnaclea of mail; 
and iheac of Ihe Utter have tumeil oat lo bo of the same Bper.lea ( Cgtlimria 
CilltaauK, Rndnlphil OS Ihoao tbund In tho hog. All tho difforeni ipcclei of 
tills BOrt of hydalida arc known in science under tho gonerie nnino of 
Ct/fifenta. 

*jr""t Mbor ^dHllds, rorytnic ttotn tbe lUa ii( a pea tc 
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ArmiTiBor man, bat more nvqiienilv In ttit^ liver and lunffBor onrdonu 
(■]ltf^d Uuminanli, Kuifti us oxen, shwp. Bnd p)i>t». Tbtwa lijilutiilR ara nn 
ieli liltulilora or mllky-while color, t-ontalnins « watery fluiil, in wliirb si 
man!f wliltUb erannlea; eupb of iJicHc ersQUki Is, m a HonU lc»u will (b ^^ 
tt wcll-devclopeil head and nutk of m Tienia, inrerted into u little Imfi. TU 
kind or hydatid, also, has been cODalJered as a dlntlnct (feaai at IdHMIiiI 
worma, nnd called Ediinococaa. , 

AiCalli, a dlBeana IVEqiietilly uecim In the brain arihrap, prodaclnil wtii 
(Gvrmnn, Drther, Fruncli, fuuriui). Tbla wot sacerUiiDed, years unp, W t 
caDseil by snotliur >ort or liydatid, appearing as a liladder, often <it aawij 
inches In dlumuler; and, aa in CyBtii-en-DB and Echlnonircus, OIkd Willi i 
wdtcry fluid. On the outside of tbe«e l;lnddors are nttii' 
ftundreds) or tapeworm hcoilB, all r«tracillu Inio Ilie Inb 
InrorBion Uks the Sn^er of a rIovo. Tbin byOulId won cuDsidcrod by a 
giiM ai a third (cenas, cal1<>d Cauiuria. 

Thuso lUrce e«nera, CpMiirrcm, Echinororcui, and Ctnunn, IVrmcd ml 
rvranlly an order In tin; cliwa of Inlosliaal worms, calk-d Cinrfiai (U 
wonns.or veslrnlor worms). But we now know that all of Ihla g;nmp al 

|hh<hI of larrtB of Catiiidev, must tlicrufore bo droppud I'loui 01 

Thia Important dlsMvcrr was mode tu Ibllowa : Ephralm Gone, ■ O 
clerKyroiui mid naiurallat uf the lut reiiiury, liml noticed n nliiKulnr il 
Ity Iffilwonn Ihe hvuda of twine Cystlcercl and Ihono or Home tapdwomu. U 
bad particularly noili-ed this similarity between the tapowDrm of the 01 
lllaiiia enmii'illii) and tbo Cysliccrciu which la found in Iho liver oT llian 
and mooM ( (.Jnft'cercui /airiobrU). C. T. von SiBbotd, (bo most oot«d bd 
inintboIoKist now living, had obacrrod the same (lilni;, and fn ISIS ba 
■Iraady alluded to the poulbility that all theite Cyitica ml);hl bo nutbinc U 
ondereloped or larval tapeworms', lu his system, bowovcr, be uUI reea) 
nind the Qwfjoi us a distinct order of llclmiotha. 

In the year ISA], F. KQclionmulsifr first provod by cipcrlmonl tliataM 
lain hydatid, when bronsht into a suitable place, Ij developed Into •UK 
warm. He fed a do)( with the hy(hittda ( CjMffoid piiiformiM) Ibtttld in H 
mMentery or the bare, and on disaiicting tbe dog, after a numtwrof « 
found these Cystlcerci alive in the umall intestine. They hod, howoTWi IM 
their call-bbxdder, and the neck had begun to form the Jolnli of a true tapi 
worm, which worm had been long well-known a« Timia actnUa, Mid ■ 
romman lu the doK- Mow, one diseovei^' followed another. 
■ricntlflc iosliiations, and wealthy farmers famlahed the money and ai 
to carry on tbe experiments on a large scale. Siebold fed a dog with tl 
feAuumceu of the ox, and thns raised the Tienia Schinoioceia, Siobold. J 
was also found in tbe same way ibsl Iho Ciamria ttoia the bnjn of alM 
I* lbs laniE of another Ttau'a of Uie doi;, Ttcnia Cbnunu, Siebold. 

Now Iha qaosllou, whence does man );et his tapeworm J was readjr *»] 
answered, tl had been observed that (ho hydatids of the hog. c 

leasles" (lmhe«o6logicalsyB(em,C|rt(imTCiu OMuloaa}, tuuttt 

bead as llie common upeworm of mail I ri»ua£uU>un,L.): andal^ 

Ibu cKiierimcnu mentioned above, in rclHiiuii to the difTcrcut tapewon^i 

ciinid hardly exist that Ci^lieema Cdltilout of tho hog WM II 

(fflbocomnionhliinunupe'Nocinl.Tci'niii SutUn^. &.iicheamiilst«r, Kb 

?mliiuf tlnsCilct,mttilmhec>.vertttw;Wuvowo."^~'" ' ' 
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•oon to be executed, and, m was to be expected, with perfect saccess. Measles 
taken from ftresh pork, and put into 8au8a{:^s which the criminal ate raw, at 
oertnlo intervals before his death, were found a^ain, in the post-mortem 
examination, as tapeworms in his intestine, and in different stages of devel- 
opment, according to the intervals in which the measles had been taken. 

Thus it became clear that all hydatids are tapewonn larvoB, which, when 
swallowed with the animal, or a portion of it, in which they live, by another 
animal, develop in the intestine of the latter. 

Now the opportunity for experiments was again open in another direction. 
If the tapeworm embryo developed its scolex or head by interior budding, it 
was likely that those animals having hydatids got them by eating the eggs 
of the species of tapewonn to which those hydatids belonged. And this has 
been proved by experiment. Goats fed with eggs of the Tttnia Kchirtococcus 
got the Echinococcus ; sheep fed with the eggs of Tmna Canurua got the 
Coennrus in their brain ; healthy young hogs fed with the eggs of the human 
tapeworm got the measles. Kiichcnmeister, Siclwld Van Benedcn, Gurit, 
Loschka, Wagener, Leuckart, Kschricht, and others, have the merit of trac- 
ing this interesting development. From their further investigation, it l)ecame 
moreover evident that the Cocnurus also, with its many heads, originated 
fh>m ont embr}'0, which, enlarging greatly, throws out as buds from its inte- 
rior, not one, but many scolices ; moreover, that the process is also exactly 
the same in EchinocoocuSf except that in this hydatid the scolices fhie them- 
selves after a while from the internal walls of the bladder, and thus swim in 
the fluid contained in the bladder, the latter ilsclf being simply the enlarged 
embryo. 

But the seal of these investigators did not rest here. If the sheep gets by 
chance the eggs of the Trrnia Cannrits of the dog into its stomach, how do 
the embryos hatching ftom those eggs roach a suitable place for their devel- 
opment into hy<latids, which place is, in the sheep, the brain ? It had been 
ciToneously assumed that they bored with their spines recta I'ia from the 
stomach through all the tissues and organs until they reaehcil the brain. 
Accordingly, in the hog, the embrj-os of the Tajnia would have to go fVom 
the stomach into the nius<*Ies; in the rat, into the liver; and in the ox, into the 
lungs; for it is only in these particular organs that these hydatids are found. 
R. Leuckart, however, discovered the way in which the embrjos actually 
reach their destine<l resting places. On feeding rabbits with the eggs of 
Ttmia semttaf he found that, some hours after the feeding, the egg-shells 
were already dissolved into prismatic granules by the juices of the .•iiomach, 
and the cmbrjos set free. But on putting the eggs immediately in the 
intestine (through an artificial oi)ening) they were not hatche<l. It was clear, 
therefore, that only the gastric juic*e could hatch the embryos; and this 
accounts at once for the strange fact, that the embryo never hatches in the 
intestine of the animal where the tapeworm itself lives. Moreover, he found 
that they do not pass from the stomach Into the intestine, an«l hence, as had 
been supposed, through the bile-ducts into the liver, but that they pierce the 
blood-voKsels, and thus come into the circulation. He even, after a long search, 
found four perfect emhrvos in the blood taken fttnn the rrwa jtorttp. It U by 
the blood that the embryos of tapeworms are cjirried to the or^ians in which 
they develop into hydatiils. It now at once Ijecame obvious how easily they 
reach the muscles, the brain, the lunffs, etc. But it is to be suppo^d that 
only those which reach the destined organ will dcvolov UveTO,**:Wes^vclvllftt.liA 
rut, which are carried Jx^ other organs, must \H:Uft\\. 
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The compoailion of atmojplieric dust will alwav. 
gBiilir snd oruanlr. Ihiit in lo siiy, mineral punldc*, aiiil rho 
anlmnlirulra, or tlia Ekuletons nnd seeds of plants. Tho mlnenl pwnMMt wl 
of conraa dupend on tbe nature or Ibe bdU sod position or the spoi wtrMH 
Iho doBt wtu derlvod. It may be swept In ttoia the gnivpl tntlks uT • fB 
don, rrom the hii^hroad, or from ibc bagy street. The icriiiding oT vahkria 
the woflc of busy ftet, ttie disintegmtiou everywhere eoin); on, kcetl np^ 
coiiiunl supply of.dnst. I'lio smoke of cbinino/ and Ihcioiy, sMMmH 
and niilwik,v, blackens tbe air with coiil-datt. If sillcions rocks ate tttt 
p«ai way olf, wn slinll Bnd aliundnnrc of pbtijpIim of tllin, «rfik akn 
nnifloi, samellmiis trnn^parunt, somctlnicB yellow, and somBtlrntw bM 
And this aillca will occasionally be In so hno a pnwdumd conilliion, t)iil4 
mmnides will look llkorcry minute c^gB, for which, iuiloed, many mloMM) 
IMS hare mistaken Ihom. In tills Uoulit we have recourse to ebentisiry, u 
tis tMts aesnre ub that we have sillua, not eggs, before us. BeiddM tl 
■Ilka, we we cllallt In grvM abundaneo; and, If TM»r a roiioiiiy, we ahl 
certainly detect the grains of oxide of iron (ruat). and not ■ Utile «DAl-diM 
Onr bouse*, onr public bulldinirt. and our pavemenca, ere gilondy bitii 
worn iway by the wind and wunlher, and lliu particlos that are tbSK tvf 
olT are rarrled into the diisc-clouda of the air, to scClle where tbv wUul lii 
eth nnd ibo boascmnkl nculcctPih. 

Tbctt is one thing wlildi 1*111 ptrhnpi bo fonnd In orery place, asd t 
every pinch of dust, which Is not a little surprising. It is starch. K 
olyect is more famllinr to (be mlcrascopist than the erain of aliirch. It I 
Mmellmes o*n1. sometimes spbcricsl. and varies in sisc. The arfitliloD df A 
Itttla Iodine gives it a blue color, which diiappran under tbe Inluena of 
llgbt. Tbere seems to be no dlfferenra between the starch grains foand h 
the dusi of Egyptian tombs and itoman temples, and that found li 
bnokntst-parlor of to-day- They both respond to chemical and phj 

I In the same way. But there Is one curlotis fan which 
obtcrvcd by M, I'unchcC of Koucn, namely, that In examlnloir ilie dnat 
many centuries he has sometimes fnund the starch Knina of a rtear 

r; and be asks whether Ibis may not be due to the action of lodiM 
Die air, traces of which, H. ChaUn says, always exist in the air. Tbe 

10 Ihil explunailon Is, that if iodine is always present In suffleteitt 
tlti(« 10 color starch, tbe grains of starch should often be colored, 

ine but M. Pouchet has observed colored Rrains, and he bnt nr 

chet tells us that, amaxcd at the abundance of uarch fcraim wbkfe 
ftinnd In dost, be net about examining the dust of all ages, and all Ul 
kKNlitlef,— the monumentt nnd bulldlngaoffcnat elites, the tombagTi 
tian moiiarehs, tbe palnnis of the aire of Phnmoh; nay, ho 

B dust whicb lind ponciTHtEd the sculls of emimlmni animals, t 

e plncca slarch wna found. But a mument'a reflertlDn ill«pela the 
veltoutncai of this fael. Siaroh most neceaiufly alwiind. Iwoiaai 
wheat, barley, ileo. putntoes, etc., whicb form everi'wiicre tbe lurfi 

*( food, are abundant in slarch ; the grains are rubbed ulf, nod 
by iha winds In all dlrrotlons. 

So widely are tbeee grains dl«tribuled, that a careful examlniuion «r 
ehtbet always dclccutbcin. Hay.itoj ata >.'«i\i.uni.\l^ 
[ Ihtnish nnsuspecttd utiiil iVicVr pteaenco otv v'h'si^a^aiiiStomN&iT'OMi' 
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Bcope mils attention to thom. It is only necessary to take a clear ^Inss 
flide, and prcMi a moistened fin^^cr gently on its surfiicc, to bring several 
etarch grains into view. Nay, this will be ttie case after repeated washing 
of tbc hands; bat if yon woth your hands in a concentrated solution of 
potoKh, no grains will then be found on pressing the moistened finger on 
tbc glass. This persistent pre:^;nce of starch on our hando is not astonish- 
ing when we consider the enormous amount of starch which must l)e rubbed 
ttom onr food and our linen every instant of the day; and wlien we i*on- 
sider, on the one hand, the specific lightness of these grains, which enables 
them to be 80 easily transported by the air, and, on the other hand, the 
powerful resistance they offer to all the ordinary causes of destruction, one 
may saAsly affirm that in every town or village a cloud of starch is always 
in the air. 

And hereby hangs a tale. Starch is a vegetable substance, and, nntil a 
▼ery ffew years ago, it was believed to have no existence in tlie animal tis- 
sues. But the great pathologist Yirchow discovered that in various tissues 
a sabstance closely resembling starch wiis formed, which he considered to 
be a morbid product. The discovery made a great sensation, and many were 
the ingenious theories started to account for the fact. At last it came to l>e 
nialntaine<l that stan*h was a normal constituent of animal tissues; and 
there is no doubt that investigators miglit easily find starch in every bit of 
tissne they handled, since their fingers, as we have seen, are plentifully cov- . 
cred with grains. If, however, proper precautions be taken not to touch the 
tissue with the fingers, nor the ^lass slide on wliich it is placed, no starch 
will be found. It is because of the starcli-clouds in our atmosphere that 
gniins arc foand on our persons and on almost every microscopical pa'pa- 
ration. 

But are the starch-clouds all that the sunbeam reveals? Ily no means. 
Some animals will Ikj found there; not always, indeed, nor vory numerously, 
bnt enough to create astonishment. And these animals arc not insects, dis- 
porting themselves; they are either dead or in a state of sus|>ended anima- 
tion. A few skeletons of the infusoria, scales of the wings of moths and 
butterflies, and firagments of insect-armor, may l>e reckoned as so much 
dust; but there Is also dust that is* alive, or cttpahk of living. You want to 
know what that dust is? It is always to l)e found In <lry gutters on the 
house-tops, or in dry moss growing on an old wall; and Spallanziuii, the 
admirable natnndist to whom we owe so much, amaz^Hl the world with 
announcing what old I.«euwenhoek had before announced, namely, that 
these grains of dust, when moistened, suddenly exhibited themselves as 
highly organizi>d little animals — the Rotifers and Tardignules. Water is 
necessary to their activity. When the gutter is dried up, they roll them- 
selves into balls, and patiently await the next shower. If, in this drietl con- 
dition, the wind 8wee])s them away with much other <lust. tlicy are (pilie 
contented; let them Iki blown into a pon»l. they will suddenly revive to ener- 
getic life; let them Iw blown into tlu-ty corners, and ilicy will imtiently 
await better times. Sm'h are some of the things fouiul in the thist of a 
snn1>eam. In additl(m, a few spears of \Ai\\\\^ un« also fri'iinently found. 
Knowing that many j»Iants are fertilized by the aireney of the wind, one 
would naturally cx]>ect to find i»o!Ien grains abundant. luileed, when wo 
consider how rapidly bren<l, cheese, jam, ink, and the very walls of the 
lOom, if dam/), are colorwi with monld, w\\\eU Is a v^aut; wUeu we consider 
bow impossible it is to keep decaying OTgawk suXiibWiucft ^tv» ^twsv ^^:qS» 
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and ftnlmnlcaloi, wMch start iolo existence m bj ina^ic, and tn mllllaiw, ' 
havD no clilSruIiy m ucccpiin^ tbc hypgthwis of a UDlfcrukl lUlHwiua 
^cmu — eeii* or tmds — ihroni;li ibe aitnospbeio. No matrer whar* f 
plarv urgniiic snivliini-e tn decay, ir Ihu olr. in never so Bmnll % qWBtll 
con gel at If, mimlil and snlnmluulrai will be prailucod. Close It In a 
soal Iho n>rl: Jovn, tnko every precnutlon ncainat atlmlltinff tnoreatr 
ia conlBlncil b«*wn ilie n)rk and tbe surfaco of 
TOn may bave nti-drtaiiietl [litU no plants i 

■e present wli«n yon eorked the bottle, In the conne of a llltia white, 
ce weckii, on opening ibo boiile, you vrill fln<l il Hbundnuily peopled. 
I explain ibis, and numerous oiticr facts, ibe hypoibe*ls of a univcraal di 
don of gemia ihrougli thu air baa been adopteil ; and tUe known rscatu 
of plntita und unlmalirales suffices to warrant Ihc belief tlial millioiw of ml 
liona of gDrmi may be constantly Bontlng ibrongb tho air. EkrmlM 
compulea Iha ralo of possible increase of a single Infiuory, Pammaiwm, ' 
two hundred and sixty-eight millions a inontli. And tl is calrulaMd Ih 
liie pbinl naniL-d BiiBitla yigaaluai will produni fuur thousand mllllMW' 
colla ill one hour. As the iitoald planu arc singie cells, and at ihvy mtililp 
by sponloncona division, the rapidiiy wiili whielt they multli)]/ It hwi 
rnlnble. 

I'rom all this, yon see how naturally llie Idea of nnircrm) rtithltlMl ' 
gwmi baa become an orccpied nurl. IT li ia a Dicr, wo musl D^ tiot • IM 
utonUhed at flndini; the dusi we cxomiDO «i nry nbunduit in ihkIi, om 
■iUca, chalk, rust, hidr, scales, and oven live anltoals, and ao sirwigclrda 
dent in lliis BiTin-duat. The jrortns arc aaid to beuverywIiMVi roiUlOBaUpf 
mllliona must bo dlfTuaed iliron^h ilio nlrj every Inch of siu-flwe hhM 1 
crowded wlch them. Do we Dnd ihcm? Wo Ilnd occasional pollea gnt 
and Mwds. But wc Hnd no animalcule eggs, and no animala, eXMft 4 
RolilVn and Tardi^Tadea. We (Ind almost everything bnl eggt, "O, 
you will perhaps roniork, "that is by no means Bnrpriaing; if lliej>an dl 
flued h) such enormous qunnlitlcs through the air, it stands to touob A 
Ibigr mnat be excessively minute, otherwise Ihcy would darken tbt air; w 
if iliey are oxceaslveiy minaie, tbey es<'apc your delectivB mii-roscop*, ihM 
nil." Yaarrcmorii has great planslbiliiy: indeed, it would have ov«rwbdi 
Ing (brce, were ibcrc not one faiol oittectioB to the assumption on wUd 
pracMda. If the eg^ of animalcules avre so excessively minute aa yi 
ImtLgino ibom to be, Ihors would be do chance of our deiectlDg Ibem. ft 
it happens that tlie size of tho eggs of those animalcuica wbldt an tarn 
(and of many wo aro ulierly ignorant) Is, coroparalively sjicaklng, 
able; n( any rate, Ihe cgga, liulh fram size and aapiH-t, ara perfcctlj' tCM] 
niSMblolnsiilelbeanimalcnie; and, if wecan dislingnlsh ihese eg^ wbOBItl 
parent la lielbro us, or when wc have rruihed thom out of her body, Il '"' 
ho diffii-uit to Eui>[Ki3C ibal wo could not distinguish tbem amon;; the o 
objects in a pindi of dust, when a dnip of water has liccu added. 

ZOtiLOtlK'AL SltUUAItr. 

Thmrttiealhm of Ihe Canna ia Cni/Janrf. — The Catuia ( Ornu Ornaa), ft Si 

AfTlmn nimlnnnl, and laroest at ilic Diitclopi: spd^tca, approaches llw a 

fumi and weight, mnltiplics Its kind In captivity, grows rapIiUjr, ft| 

cMaJly, ha a f1nc-i;;it^iu>d aniVJnV'v ncilt,a>t4 4vet« u muintotNliofB 

^t maf tie c.Mcnsivcly niUud tot \Uc mMV.«. 'n«vK*™v«o*tVB.-to) 



VMS imported by Lord Derb}-, IVoin tbn Cape, in 1^1, slaw nliich lime tlio 
fl<f — Ihrae Ibninlei and two males — have in<^reaaed, within ci^bl years, bi 
[•i-uniy-atircn ImmX; of wliith Bllrcn Iwlonif to Iho ZoiJlogiiiil Soi'ieiy of Lon- 
4<iii, Willi llic excepiion of one fumule tbai has sii'Jtened, tUiiae ajiiinals ure 
:ilt perlbi'tlj hvoJtliy, and Ibe pTOf^ny in England la larger and utrooi^ci Ibut 
li'- gmrenis. The; mnge wilh other csttic, and mccirc nu extra Ibod or 

.!•■ The caana, allhongb petnlaot and active, is Ikiailiar and docile In its 

liutiur. Il doefe not breed with Ihe bovine epeeics. One which was lillled 
:..i the table in 1658, iviUioul havitig hocn espctially fatlencU, weighed eleven 
NTiiIcvd and tevcaty-Qve pounds. Its meal was of dolicaia flavor, and very 
..:i.', doso lUXtQIO. 

-iiif/ora Gnat in Sranct, — Tiic acclimation or the Angora goat has now 

' u cuniplclcly aeeomplishcd lu Fronic. The goat is now living and at 
. 1 1 .'O iu Ibe Vusgcs, Jura, Cevennes, Alps, muiuilains or Auvergne and Avoy- 

snil the Illoek fonnt. It also pnjspera marvclloosly iu Algeria. Tba 

> JL^ra goal was iiiln>ducod there in I80G; the (lock consivtcd or ten ladlvid- 
I' l1-. lour males and six femalei: it lias so pro«pcrcUa:i to cousiiit now of 
l-jny-cix individuaLi, eighteen m^es and twenty-eight fbmales, and none are 
■t all dcj^ieraied [Vom the original stoik; the aillcy hair baa lost nothing of 
its lUilrc, and afilirds line velvets, every way comparable with the silk velvets, 
and uvcu luiwriur to iheia, as it doea not mat with presaurc or faction. H. 
Beniiii. velerinaiy of the armyiu AMcUito whom this Qwli. has been iulmsted, 
pro^aca to proilaee a mixed breed t)etween the goat of the eountiy and 
some or the females of the Angora (wliich are in cxecaa in (tie fluek), and so 
mtabliib ■ now Tarioty. The trial has already been made in Ptanca, and a 
mixed bleed obtained of very rustic appeanmce, with hair inAirior iu quality 
to that of Ihe pure Angora. 

AccUmalioH q/'(Ae Lama in Frwvx. — The Acclimation Soi-iety of the zone 
of tbs northeast of France reports a very inreresting experiment in the do- 
me«lii.-allun of tlie lama in the mountains of the Tos^, The lama has been 
used on a farm, where he has lieen in the habit of cairyiag loads of sixty to 
Mventy pounds. lie can do the work of a Bmall donkey. He fbeds on gtem 
or dried gnas. He needs no shoeing, which is a givot advuitajn In the Vos- 
gci, where ttie roads are oflcn covered with ice and snow, on which he is as 
aurs^Iwicd as a dog. The expense of keeping; him is about eijual to that of 
keeping threesheep. When llie ground Is covered with snow he oala about 
ten poundb of hay per day. lie seems to endure Iho cold of winter as well 
as the beat of summer, and in the moanlainoua regions of France proitils«s 
10 ba of inach value, 

BiVdn/wminijGiMiBo. — M. Rayraoucte, wbowBS recently sent lo the CUln- 
clui Islands by the I'eruvian Government to report on Iho exisUne qoanllly 
of gnano, makes the follo«-ing etaiemeiua : Tlie deposit evidently belonj;! to 
llii? pnueut epoch of the earth's history, and ten species of birds are eno- 
mcratol as the origioalora of the guano. Thcao species do not all llTs con- 
■ slantly^n tbc isLtads, but some appear only at the breedlni; season, Tba 
pelicans do not appear to prodoco much guano, as they almost exclusively 
fnliabit ttiti clill^, and their excrement fklls into the ocean. Some of Ibe lilrda 
hollow out nesls in Ihc guauo. aud arc unable <o Qy. The l>lrds which pn>- 
dure Ihc lar;;;c!t qiuinlily of guano am llie PulBnarias, their numlwr bving 
almuitt Incrtililiie, 

£imiiia Ufion Flitt. — At a meeting of the Boston Socictl' of KatunL 
- — - ^ iBmarke;! ilial il " " ■ ■• • - 
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noticed by members of the Society, that the common honsefly may be tre- 
queutly seen han^^ng dead ftom the ceiling, or attached to any surfleu^e on 
which it may be lying, by a filamentous white substance; and that a white 
powder, in greater or less quantity, is frequently seen dotted over the neigh- 
boring surface. On examining this substance, he had found the insect to 
have fallen a victim to a parasitic plant growing npon its surface. The white 
powder proved to be the spores of the parasite. The whole interior of the fly 
was found to be filled with a similar plant, and probably, fh)m the different 
way in which it develops itself, of a different species from that on the surface. 
The internal parasite starts from a spore, and grows by elongation from one 
or both sides of a sphere, this latter remaining in the middle or at one end. 
Prof Wyman exhibited magnified drawings of these parasitca, as they ap- 
pear under the microscope, in their various stages of development. 

On a Cause of Death in Elephants. — At a recent meeting of the Boston 
Society of Natural History, Prof. Wyman stated that he had been informed 
by the Rev. Mr. Walker, of the Gaboon (West Africa) Mission, that elephants 
in that vicinity were frequently swamped and smothered in mud-holes. He 
regarded the fact as interesting, as showing at the present epoch causes of 
death similar to those which probably existed in the time of the mastodon, 
several of which were found together in New Jersey, and were supposed to 
have been mired in the same locality. 

Hen's teeth have been numbered with the Greek kalends, but M. Geoffroy 
Saint-Hilaire discovered in 1806 that fetal birds have rudiments of teeth,-and 
M. Blanchard, an assistant in the Museum of Natural History at Paris, now 
announces that some bu'ds have regular systems of teeth; the number of 
teeth being unequal. 

Peculiarities of the Nervom System. — According to Dr. Pfluger, the effect 
of galvanizing a certain portion of the spinal cord, or the grand sympathetic 
nerves, is to put a stop to the peristaltic movements of the small intestines. 
On galvanizing one end of the grand sympathetic, peristaltic movement is 
arrested throughout the entire length of the small intestines; and thus the 
i*esult is analogous to that stoppage of the action of the heart which takes 
place upon galvanizing the pneumogastric. As in the case of the heart, also, 
the arrestment of movement is rapidly brought about, — rapidly, but after a 
perceptible interval, — and the state of the muscle is one of relaxation. As 
in the case of the heart, also, the normal contractions begin again a short 
time after the current has ceased to pass, if this current has not been passed 
for too long a time. Dr. P. has also ascertained that the peristaltic movements 
of the small intestines are not arrested by galvanizing the lesser sympathetic 
nerves, and that the peristaltic movements of the large intestines are not 
affected by galvanizing either the large or small sympathetics. 

Muscle-foryetfulness. — Baron Ileurteloup is the author of a new term, 
mpolethe.f which may be translated musclc-forgetfulncss. The muscular sys- 
tem, being placed under the influence of the cerebro-spinal apparatus, in 
normal conditions is managed by it. But any strong passion may so bccupy 
the brain that it forgets to continue its action upon the muscle. He says 
that when we open the mouth, while listening with great attention, it is not, 
as some of the transcendental physiologists have declared, to open the eus- 
tachian tube as a new conduit for the sound, but merely because the under 
jaw falls; and the under jaw falls because the brain is so much preoccupied 
that it forgets to hold it up. In the same way, he explains the powerless- 
nes8 which seizes upon people at any Icyyot, as ou v\i^\i\\x^ oX. ^\it^\vs^i 
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and a fipreat number of eimilar phenomona. This, too, ^ivcs a good explana- 
tion of sach phenomena as statterhig:, and is the key to many chronic 
diseases. 

Conditions of Insanitp. — M. Morcau, physician of the Bicetre, Paris, states 
in a recent work " that the organic conditions most ravural)le for the devel- 
opment of the faculties are those which fiive orijrin to delirium. Transcen- 
dental capacities, or intellectual aptitudes, derive their origin from an extra- 
physiolopcal condition of the organs of thought, and from this point of 
▼iew wo may consider genius as a neurosis. The axiom of 'a sane mind 
in a sane boily ' is false. The deterioration of the physical man is a con- 
dition of the perfection of the moral man. The human intelligence is 
never nearer to its fall than when it is elevated to its highest grandeur. Tho 
causes of its fall are also the causes of its grandeur." Again ho asserts : 
" Most individuals endowed with a superior intellect, or even merely placed 
above tlie common level of intelligence, reckon among their ancestors and 
members of their family, lunatics," etc. 

M. Meyer, of the insane hospital of Hamburg, has also recently published 
the results of a long series of observations upon insane patients, in relation 
to the heat of the body, and the theory of insanity which these observations 
j^o to establish. The leading ideas of M. Meyer are briefly as follows : — 

All mental disease is accompanied by some corresponding abnormal 
physical condition. All mental diseases fall into two great classes. In tho 
one tho mental action exhibits a state of tho intellect below tho normal 
intelligence, — there is evident weakness or confusion of mind. This 
di^eased condition is idiopathic, — comes fi-om the brain. If, in case of any 
patient of this class, thero appears a state of excitement, this excitement 
indicates at once fever. 

In patients of tho second great class, the mental strength is not below tho 
normal standard, but tho intellectual activity is wrong in direction. Tho 
insanity here is " sympathetic or reflected," that is, it does not arise Orom 
a diseased brain, but the cause is to be sought in 'some other organ or part 
of tho body, — the organs of generation, the digej»tive organs, etc. 

While assistant physician in the Insano Department of the Charitd at 
Berlin, Dr. Meyer made the observations above spoken of, in relation to tlio 
degree of lieat of the bodies of several of his patients. For this purpose he 
bad deUcate thermometers constructed, somo to be used in the mouth, others 
in cmo. Tho tables of observation show with remarkable uniformity how a 
change of temperature precedes (or at all events attends) such changes in 
the mental condition of the patients as belong to one or the other of his 
two great classes. 

liffccts of Drunkenness on the Offspring. — At a recent meeting of the Acad- 
emy of Sciences, Paris, M. Demeaux read a paper exhibiting, in a very strik- 
ing manner, tho very great proclivity to disease incident to children whoso 
fathers nro intoxicated at the moment of fecundation. Paralysis, epilepsy, 
insanity, hysteria, and a long, sad catalogue of disorders of the nervous 
system, have been classed among the mahidies so communicable to children. 
Moral debility and intellectual obliquity are also said to be not seldouf com- 
municated in a similar way. 

Antidote for Strj/chnia. — About a year ago, Dr. Vella, an Italian chemist, 
announced the discovery of a remedy for tetanus and an antidote to strych- 
nine, in the shape of curarina icurare)^ an alkaloid obtained from tho Lasios- 
tama atrare, or woonirc-trce of South America, aivOi Xi'j Iw V\kft tsvqsV. ^s:^s.>^ft*Kv^ 
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powcrftil of known poisons. This alleged discorery was recelTed with con- 
siderable scepticism, but Yclla, who entered immediately upon a series of 
tliorou^h experiments, now demonstrates, in a paper communicated to the 
French Academy of Sciences, the truth of his assertion. A quantity of strych- 
nine and an equal amount of curarina, cither of which would suffice to pro- 
duce instantaneous death if administered separately, when given to animals, 
leads to no dangerous. results. 

Influejice of Cod-Liver Oil and Cocoa-Nut Oil on the Blood. — Dr. T. Thomp- 
son, in a paper read before the Royal Society, states that he found that 
during the administration of cod-liver oil to phthisical patients their blood 
grew richer in red corpuscles. The use of almond oil and of olive oil was 
not followed by any remedial effect; but from cocoa-nut oil results were 
obtained almost as decided as from the oil of the liver of the cod. The 
oil in question was a pure cocoa oleine, obtained by presstu^e from crude 
cocoa-nut oil, as expressed in Ceylon and the Malabar Coast, ftrom the dried 
cocoa-nut kernel, and refined by treating with an alkali, and then repeatedly 
washed with distilled water. 

Phosphorus in the Animal Economy. — According to the results obtained by 
if. Mbgo-Mouri&s, organic phosphorus is, not only in the grain of the serials, 
but also in the egg of animals, the initiative power and the first aliment of 
the forming ombr}'o. According to this chemist, also, the special group of 
fatty substances with which this phosphorus is combined in molecules is 
the special nutriment of the nervous apparatus; hence the acknowledged 
importance of reducing the amount of phosphorus in medicines to be given 
to persons under certain nervous conditions. Again, M. Boutigny has pro- 
posed the employment of phosphate of lime in lymphatic affections, and has 
compounded an anti-limphatic wine, which contains phospliate of lime in 
solution. M. Baud now proposes the employment of fatty phosphates 
extracted from the spinal marrow of the herbivorous mammals for the 
restoration of the nerves in all cases of nervous weakness. 

Ventilation and Health. — In a recent lecture before the Royal Institution, 
on the relations of town architecture to public health, Dr. Drcwitt stated 
that close bed-room air was an efficient cause of scrofula and consumption. 
Thirteen contagious diseases producible at will were enumerated ; and the 
lecturer stated his belief that in time epidemic diseases will be made subject 
to human control; and that the surest mode of protecting the dwellings of 
the rich was to cleanse and ventilate the dwellings of the poor. 

On the Poison Apparatus of the Rattlesnake. — At a recent meeting of the 
Boston Society of Natural History, Professor Wyman gave an account of 
some dissections which he had recently made of the poison apparatus of the 
rattlesnake. 

He had not found the connection of the duct and the poison gland to 
correspond with the descriptions usually given. The duct proper docs not 
reach the opening at the base of the tooth, but ends at a short distance from 
it. The communication beyond this is made by means of the sheath of the 
tooth, which is too loose to i)rcvent the poison from escaping around the 
exteri#r of the tooth instead of entering this canal, were it not for the cu:- 
cunistance that, as the tooth is protruded, the sheath is crowded back, and 
thus made to fit tightly the circumference. 

He had seen a rattlesnake, when held in such a manner as to prevent its 
striking, discharge the poison in a simple jet to the distance of several 
inches. He hIho mentioned the hab\t -whicYi t\ife T\\\J\^'e.xv'B>K.^ \%>iava>«\v\a 
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hare of living in company with other animals. While recently in Florida, 
he had found two large rattlesnakes and an opossum living in the same nest 
with the wood rat. 

JJft at Oreat Depths in the Ocean.— Capt. McClintock, in a recent survey 
of a snhmarine telegniph route between the Faroe Islands and Greenland, 
states, in his report, that durin*r their soundin*:? they broujilu np from the 
depth of 1,20U fathoms (7,5(30 feet) a living star lisli, which had become 
entangled with the lower portions of the line, which had laid upon the 
bottom. This fact is particularly interesting as bearing upon the question of 
the existence of animal life at great depths in the ocean. 

Application of Sugar when Lime has entered the Eye. — The Indicatenr de 
Majfenoe, in relation to cases of workmen becoming blinded by the action of 
lime which has entered the eye, recommends, as a well-approved application 
in the case of such accidents, a strong solution of sugar, which is to be 
inserted drop by drop under the eyelids. This application can usually lie 
Immediately obtained, and completely prevents the caustic action of the 
lime. — Journal de Chimie Med, 

On the Capanty of the Lungs. — Dr. Hutchinson, of England, In a recently 
pal»U4hed work on the vocal organs, asserts that the capacity of the lungs 
bears a uniform relation to the height of the individual, this conclusion being 
based upon experiments made upon 10*20 male subjects. The same authority 
asserts that the capacity of the lungs increases eight cubic inches for every 
inch above five feet. From fifteen to thirty-five the vital capacity increases 
with the bodily development, and diminishes from thirty-five to sixty-five, at 
the rate of about one cubic inch per annum. 

ON THE EFFECTS OF AKSEXIC ON LAKV^ 

At a recent meeting of the Boston Society of Natural History, Mr. F. H. 
Storcr read the following paper on the power possessed by the larvos of 
various common flies of consuming, without apparent ii\jury to themselves, 
the flesh of animals which have died from the effects of arsenic : — 

Lorvas were first observed upon the liver of a subject in whose stomach he 
bad previously detected the presence of arsenic; this liver was found on 
analysis to be saturated with arsenic. In order to determine if the larvos 
were a(*tually nourished by such poisonous flesh, the Ixxlies of several rats 
killed by arsenious acid were exposed to the flies; in forty -eight hours they 
were completely fly-blown, and in a week all the flesh had l)een consumed 
by the larvos; after this they changed into chrysalids. These chr}'salids on 
analysis yielded metallic arsenic. It might be supposed tliat the arsenic 
thus obtained had been attracted mechanically to the external surface of 
tho larvae, and had not been swallowiMl, especially as the denuded bones 
were covered with a white powder resembling arsenic; however this may 
be, the larvae must either instinctively rtyect the poison, or it is excreted by 
them after ingestion. A numl)er of these chrysalids were kept, in order to 
ascertain if they would undergo metamorphosis, and, if so, whether the 
perfect insects would be healthy and vigorous. Some wei*c kept two months, 
at tho end of which time they were accidentally lost, undergoing no change, 
remaining however in a perfect state of preservation and full of pulp; a 
number of small flies, apparently not ichneumons, which gained access to 
them, died almost immediately, as was supvo&\iv\ ^ttivcv Vvw^Vci^ <^ ^\«^ 
tbem; tho empty shciJa/Of other chryaaUda 1lo\xmOl «\y>>ix. N>a>^ \««ai i^mwi^ 
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thut some had been metamorphosed, as none hut the arBcnically-fcd larvn 
had been admitted to the apartment. Experiments made to determine how 
lar^ a quantity of arsenic might be contained in flesh without rendering it 
unfit for the food of these iarvaj were not very satisfactory, from the harden- 
Ing of the tissue by solutions of this substance preventino^ tlie deposition of 
the eg^ ; eg^ developed in such tissue bring forth living worms, which in 
his experiments died in six or eight hours. The adult flies perish^ in great 
numbers, wliile depositing the eggs upon the poisoned flesh. Jaeger (quoted 
by Orflla, Toxicdogie, i. 379) alludes to the fact that larvae of flies live a 
little longer than the perfect insects when arsenious acid is introduced into 
the digestive organs or applied to their external soft parts. Under favorable 
moist conditions, the larva? lived three or four days, and were evidenriy 
nearly read}' to pass into the chrysalid state. Experiments with arsenic acid, 
used however in too concentrated a state, also showed that there is a limit to 
the amount of arsenic which these larvse can support. 

lie was inclined to believe that they can eat with impunity any flesh into 
which arsenic has been carried by vital processes, from the fact of their 
Ixjing found upon the arsenicated liver, an organ capable of absorbing a very 
large quantity of this poison ; anatomical preparations, injected thoroughly 
with arsenic acid, have been found completely riddled and alive with larvie. 

This matter is important to chemists occupied injudicial investigations, 
who should not infer that a fly-blown organ can contain no arsenic ; thougbi 
if flics die almost immediately after alighting on a suspected substance, 
arsenic is probably present, and should be specially sought for. These facts 
are also interesting as showing the great differences which exist in animals 
in their several conditions of metamorphosis, and as indicating the caution 
with which the results of experiments on one species should be received as 
applying to other species. The popular belief that a body, dead from the 
effects of arsenic, must of necessity be preserved from decay for an indefinite 
length of time, is unquestionably an error; in many cases of murder or 
suicide, where a great amount of the poison is administered, portions of or 
even the whole body may be presei*vcd for a long time; but the few gi-ains 
which it is admitted are enough to cause death cannot preserve from decay 
80 large a mass as a human body. That a small, though fatal, dose will 
not prevent decomposition, is well known to all who have ever had poisoned 
rats die in the walls of their houses. 

Dr. Cabot made a statement respecting the ravages of the larvae of Ver- 
iiiestes and Anthrem in specimens of birds supposed to be sufficiently protected; 
the former, he said, attack the skin, the latter the legs and bill. Specimens 
dipped in a very strong solution of corrosive sublimate, and in a saturated 
solution of arsenious acid in hot water, were attacked by these larv^ae ; but 
specimens dipped into a tincture of strychnine were not touched by them. 
Of the first two poisons, arsenic is the best; in specimens preserved by the 
latter the skin was not touched, the larvoi boring in through the legs. 

Dr. C. T. Jackson, in relation to the preservation of animal tissues by 
arsenic, mentioned a case in which the stomach, carefully washed, had at 
first assumed a yellowish tint, becoming soft, with an odor of ammonia, but 
none of sulphuretted hydrogen, thou changing into a pasty mass of a custard 
yellow, and finally of the magnificent red of the sulplmret of arsenic, the 
sulphur having been obtained from the decomposition of the tissues. In 
another case, where the amount of tUc poxsow \\^^ ^T<ioAftY,t,lLQ abdominal 
or<rans were perfectly preserved, and l\ni yjaWs «»\im0^a^. 
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POISONING BY LOOKING-GLASSES. 

GareAil observation is be^nnning to reveal various sources from which 
injury to the health may arise in quarters heretofore UTisus])ectcd. The 
remarks upon the ii\jurious effects of arsenical pigments have led to the 
inquiry whether no other injurious matters have been introduced by the 
luxuries of civilization into our atmospheres. 

Mirrors are coated with tinfoil ama1.i;amated with mercury; this mercury 
gmdually evaporates into the atmosphere of the room, and must be received * 
(in infinitesimal quantities) into the sysicm, and, at least, gives ground to 
inquire what effects may arise from it. This, at least, we know, that the 
workmen who are engaged in the manufacture of mirrors suffer severely 
flrom the effects of the mercury. 

Fortunately, the day of quicksilver mirrors appears to t)e passing away. 
The superiority of mirrors coated with pure silver, by Licbig's process, 
appears to be undoubted. Metallic silver is first precipitated upon them, — 
a coat of j5,\j|y(y of a millimeter (:uy7T|(TTF<T ^^^^ inch) is sufflcient. Metal- 
lic copper is precipitated on this to strengthen it, and varnish is applied to 
preserve the copper ftrom oxidation. These mirrors cost no more than those 
made in the ordinary way, and arc said to be far more beautiful. They 
reflect twenty per cent, more light, and give the objects reflected a warm tone, 
Tcry different from the pale and cold tone of quicksilver mirrors. A preju- 
dice was excited against them in conse(iucncc of some made in London and 
Paris which did not stand well ; but a manufactory at Doos, under the direc- 
tion of a pupil of Liebig, has produced excellent mirrors, which, after a 
period of three years, did not exhibit the least deterioration. More particular 
information will he found in Dingler's Polptechnic Journal, Bd. clvii. § 205. 
— Communicated by M. Carey Lea. 

ATTITUDES OF THE DEAD. 

It appears that during the recent battles in Italy, some of the French phy- 
sicians were directed by their superior medical officers, in addition to their 
more immediate duties to the living, to study the physiological mechanism, 
if one may so speak, of death itself, as it occurred in the battle-field; that is 
to say, the physiognomy, positions, and attitudes incidental to death fVom 
the arms of war, during, or as soon as possible after, the conflict. Thus the 
snrgcon passed fVom his operating ambulance to view the fallen. Is not this 
an intensification of the monil sublime; a unique study, original, French; 
more than tragedians ever conceived? 

Thus, Dr. Armand, physician-major of the first class, chief of the ambu- 
lance of the head-quarters of the fburth corps of the Frencth army of Italy, 
relates fVom personal obsen'ation some interesting particulars concerning tlio 
aspects and attitudes of the slain in tlic battle-fields of the Crimea and of 
Italy, — a condensed translation or sketch of which (from Gaz. Ihldom. rfr 
M^ Sep. 10, 18.)0) will be subjoined, as worthy of consideration, psychi- 
cally» physiologically, and traumatical iy. 

During the day of the battle of Magenta, including the night, eight 
hundred wounded Frenchmen and Austrians underwent capital or minor 
operations and dresshigs at the ambuhince of Dr. Armand. With his two 
aMlstants, he had completed his work by the dawu of the following day, 
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when ho proceeded to inspect the bloody field of Magenta, and the attitudes 
of the slain ; a melancholy bat not a useless daty. 

Dr. Armand observed that a great number of the dead preserved, as nearly 
as may be, the same attitudes in which they had been when the messengers 
of death struck them, — a proof that they had passed from life to death 
without agony, without convulsions. Those struck in the head generally lay 
with the face and abdomen flat upon the ground, a position which the death- 
stiffness had not changed, holding, for the most part, their weapons still 
grasped in their hands. 

Dr. Armand mentions a peculiarity often attendant upon wounds of the 
head, in which the patient thinl(s himself by no means dangerously hurt, 
although sometimes he dies, one might say, spontaneously, or by surprise. 
During the battle of Solferino, a soldier, wounded in the head by a ball, 
entered the ambulance, and was dressed by Dr. Lambert. The ball had per- 
forated the skull and lodged in the cerebral mass; nevertheless, the patient's 
intelligence was perfect; he made hght of his wound; lay down, having his 
lighted pipe in his mouth, with his head raised upon his knapsack against 
the wall, where ho was found afterwards, with his pipe still in his mouth. 
He had expired without a movement or noise. Dr. Armand details a simi- 
lar case, that of a sorgeant-msyor, whom Dr. Lambert (Dr. Armand's assist- 
ant) dressed in the Crimean war. The soldier smoked on for a dozen of 
days after having been wounded; and, having lighted his pipe for the last 
time, died suddenly, keeping it still in his mouth. These cases are, there- 
fore, attested by at least two medical witnesses. 

Dr. Armand says that soldiers who receive their death-wounds in the heart 
fall and rest in the same manner as those do who are killed by iiyury of the 
brain, though tho death is not so instantaneous but that it may allow an atti- 
tude, which, so to speak, is active. We have seen, among others, a Zouave 
struck fairly in the chest, who was brought together, or doubled upon his 
musket, as if taking a position to charge bayonet, his face full of energy, as 
if advancing, with an attitude more menacing than that of a lion. 

On the other hand, an Austrian, who had died by haemorrhage fVom a ball 
which had divided the crural vessels, whose agony had been of some dura- 
tion, as proven by the blood in which he was bathed, presented the attitude 
of supplication ; he lay on his back a little bent to the right, his face and 
eyes turned towards the heavens, both hands joined together, with tho 
fingers interlaced and contracted. Tho man died in the attitude of prayer. 
In fact, religious ideas appeared to have prevailed quite extensively amon;>: 
the Austrian soldiers, as well as among the Russians in the campaign in tho 
Crimea. 

In wounds of the abdomen, as the airony was more or less prolonged, tho 
pains were intolerable, attended with vomiting and hiccough ; the face of 
the corpse was generally found contracted, the hands and forearms cro8se<l 
and closed upon the abdomen, the body doubled upon itself, and resting on 
the side. 

At Ponte Vecchio di Majrentn, a Hungarian hussar, killed (as was his 
horse), remained nearly in the saddle lying upon the right side, having tho 
point of his sabre in advance, in the position of a horseman when charging. 
He had roses still fresh in his tolpak, his forehead pierced with a ball; his 
horse was riddled with shot in the head, and both had died simultaneously. 
This case was witnessed by Dr. A. Pvowavd. Dv. Arcnand relates a parallel 
aise which occurred to im AusIyVau av\.\\Wvvx\vok.\\. 
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At Melef^no, several French poMiors while char^nj^ baronet fell, mortally 
wounOed with gmpe-stiot; their faces rested on the ground and their bayo- 
nets pointed in advance. 

At Mnicenta, amonj; the slain strewed npon the battle-^p^onnd, several 
Anstrian officers were recognized of distinguished physiognomy, dressed 
with the utmost care and propriety in glossy gloves ; one might say that 
they bad affectedly made their toilet in unticijtation of death. Their fine 
blond beads of hair and regular features, for the most part different fh)m 
the common soldiers, had the expression of bravery and resignation. 

Kcxt to such a vast panorama of death, the dead-house of the Charity 
Hospital of New Orleans, during a great epidemic of yellow fever, may 
claim a place. The physiognomy of the yellow-fever corpse is usually sad, 
sullen, and perturbed; the countenance darl<, mottled, yellow, livid, stained 
with blood and black vomit, and swollen ; the eyes prominent and blood- 
ahotten and yellow. The veins of tlie face and of the whole Ixxly often 
become distended; the whole expression is less calm and placid than in 
most other corpses, especially such as have died of hemorrhages. — I>r, B, 
jyauier in iNT. O. Medical and Suryfcal Journal, 

STATISTICS OF CONSUMPTION. 

At a recent meeting of the American Geographical Society, New York 
City, an elaborate paper was presented by Dr. II. B. Millard, " On the Facts 
and StatJstii*s of Consumption throughout the World.'' Some of the points of 
interest emlKMlied in this communication are as follows: — 

It luw been estimated that about one sixth of all the deaths among the 
human race occur fVom consumption. In New York city it destroys one 
third more lives than all the other diseases of the rcs])iratory organs, such as 
bronchitis, congestion and inflammation of the lungs, catarrh and influenza, 
whooping-cough, asthma, etc. No climate is exempt fVom its sway, but it 
cxcreises its remorseless rule in the fmsty climes of the north, in the scorch- 
ing beats of Africa, and in the more genial atmosphere of the temperate 
xonea. In using the word " consumption," the speaker said he referred to 
that variety of phthisis choractcrizeil by a deposition of tul)eroles in the rcs- 
pirmtory organs. Dr. Caspar, in 1847, lYom a table of 00,000 deaths occurring 
from various diseases, within twenty or thirty years, found that the ratio of 
deaths by consumption to deaths from other diseases was as 1 to 5.7. He 
(the speaker) had found, from a table he had la.ely constructed, that of 
2,771,728 deaths fhim ail diseases, between 1801 and 1&>0, 483,r)83 deaths, or 
1 in 5.7, were caused by iX)nsumption. These deaths occurred in almost every 
TBfiety of climate. There are, however, some countries in which consump- 
tion is entirely unknown. There has l)ecn no material increase or diminution 
of the disease. Statistics of the city of London, kept for two hundred and 
thirty years, show that fYx)m UV2Q to 17 10 it caused 6.6 part of all the deaths, 
while fVom 1710 to 18K) it caused 4.6 part, or nearly one thinl as many more. 
Since 18TO, however, the deaths have seldom exceeded one sixth part of the 
whole. In New York, from 1804 to 1820, the deaths by consumption were one 
in 4.2; IVom 1&20 to 1836, 1 in 5.4; ftrom 1835 to ISjO, 1 in 6.5; and flrom 1818 
to 18-10, 1 in 8. 16. There is no doubt that it has steailily declined since 1805. 
In Boston, from 1810 to 1818, the deaths by consumption were about 1 in 7. 
Since then there has been a gradual decrease till 1815, when it caused about 
1 death in 6.5. While consumption prevails hero to such an alarming extent, 
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in Eni^land, where a more equable climate exists, the proportion of deaths 
fyom this disease is much hi^rlier than in America. This mi^ht, however, l)e 
owing to the humidity of the atmosphere there. Merc temperature, or the 
difrercnce of a few degrees of latitude, has little to do with its preralence. 
In New York city, which has a mean annual temperature of 50P, the deaths 
arc I in 8.46, wliilo in Charleston, which is situated 8P farther south, and has 
a mean annual temperature of f^i°, they are 1 to 6.7. In Philadelphia, with 
a mean temperature of nearly 54°, the deaths by consumption are 1 in 8.9. 
In Providence, with a temperature the same as New York, the proportion is 
1 to 6. In Chicago it is 1 to 10. In New Orleans, which has a mean temper- 
ature of 67°, the proportion in 1850 was 1 to 11.7. In Memphis, in 1899, it 
was 1 to 11.3. And in Brooklyn, Arom 1818 to 1859, it was 1 to 8.11. In the * 
United States army there arc about thirteen cases of consumption to eveiy 
thousand men. The greatest number of cases occur on those posts located 
between 26° and 3/)° of longitude, in Alabama, Florida, and Mississippi, 
including the cities of Charleston and New Orleans, which are characterized 
by high temperature and excessive moisture. The stations in Texas and 
California show the smallest proportion of deaths tVt)m consumption. Prob- 
ably the smallest proportion of cases anj'whcre in the United States is in New 
Mexico, where the deaths are only about 1.3 in every thousand men. High 
elevation, cold, eqimble climate, are not calculated to the large development 
of consumption. The regions of the high latitudes enjoy almost entire im- 
munity from the disease, and in Iceland and among the Esquimaux it is rarely 
if ever known to occur. It is also a rare disease in Upper Russia and We8^ 
em Siberia. In Alexandria, situated in the thirty-first degree of latitude, 
with an atmosphere saturated with saline vapor, consumption is almost 
wholly unknown; and in Teheran, Persia, situated in latitude 35°, with an 
elevated position and rarefied air, it is very rare. The medical statistics of 
the British army afford much valuable infonnation in regard to the prevalence 
of the disease in different parts of the world, and give a correct impression 
in relation to the influence of certain varieties of climate. From these wo 
find that in the United Kingdom 5.5 men in a thousand were attacked by con-, 
sumption. In the West Indies, between the tenth and nineteenth degrees 
north latitude, there were twelve in a thousand. These returns show how 
erroneous are the views generally entertained in regard to the influence of 
the climate of the West Indies, or of a wann climate, per sc, in arresting the 
development of consumption. In two of the stations of the Mediterranean, 
namely, Gibraltar and Malta, long noted as salutary retreats for consumptive 
patients, it is actually more prevalent and fatal than in Canada and New- 
foundland, with their long, cold winters and vicissitudes of climate. In Can- 
ada 6.5 per 1000 men are attacked, and 3.8 die of the disease. In Gibraltar 
7 are attacked, and in Malta 6.7. In Bermuda, with a great uniformity of 
climate, 8 per 1000 men arc attacked, and 5.1 die, while in Newfoundland the 
deaths are only 4 per 1000. While on the one hand, therefore, consumption 
is rare or unknown in those countries situated in high latitudes, we find that 
it frequently exists in its minimum among those living in tropical countries. 
In all India, out of ten regiments, the aggregate strength of which was 
nearly 15,000 men, during a period of fourteen years, only forty-three were 
attacked. 

Madeira, between the thirty-second and thirty-third degrees of north lati- 
tude, with its balmy atmosphcTO, pcT\xi\\\»\\\ «.\x\w\w«« \.^\«vv^^f^^^^wi, the ther- 
mometer showing a varia \ou o\\\y ot \Vi'> , awA. Wvi wvisstw v\\\\\vvc\Vi\w\RXix>\\<Sk 
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lidng 65^ seems, of all the countries in the world, best fitted for the mitiga- 
tion and arrest of consumptive conditions. Patients who come here Uve 
three or fbnr years longer than the onUnary duration of the disease in £ng^ 
Und, and large numbers have resided in the island in perfect health, while 
their brothers and sisters have fallen victims to the disease at home. Havre, 
•itnated near the sea, with a free circulation of air, is nearly exempt fh>m 
the disease. At Rome about one twentieth, and at Naples one eighth of the 
deaths occur Arom consumption. 

The theory that the sea sometimes acts as a preventive or palliative of con- 
sumption is confirmed by statistics. Out of an aggregate English naval 
Ibrce of 12,942, in the Bay of Bengal, in 1812, 3y were attacked and 16 died 
of consumption. In an aggrcirate military' fon^ of 14,51)0, on the island of 
Ceylon, in the same latitude, 78 — just double the number — were attacked, 
and 51 died. From 1830 to 1836, of an cffc'ctive total of 150,770 British saU- 
on, stationed in every part of the British dominions, fVom the Cape of Good 
Hope to North America, the deaths by consumption were 1.7 per thousand 
men. In the British army the number of deaths per thousand by consump- 
tioa is 4.09. 

Dr. Caspar, fVom tables kept at Berlin, shows that the difference in mortal- 
ity ftom consumption in various winters has no connection with the differ- 
ence in temperature, in the coldest and warmest weather the mortality being 
the same. In a table of 212,407 deaths from consumption in the principal 
cities of the world, the deaths were, in the spring, 61,045; winter, 55,309; 
antnmn, 45,956. 

Consumption is not necessarily more prevalent in large than in small cities, 
though the rural districts arc less liable to its development. 

Consumption is a rare disease among AfHcan negroes, but the predispo- 
■ition is increased when they leave home. 

The proportion of deaths among gentry and professional men is 16, among 
tradesmen 28, and among laf)oring men 30 per cent. Among pressmen In 
printing ofilces 31 per cent, die of consumption, and of those confined in an 
unvarying position 71 per cent. • 

From the various facts presented, the speaker deduced the following con- 
clusions : — 

1. That climate is the most powerftil agent in modifying and controlling 
its prevalence. 

2. That there are certain varieties of climate inimical to the development 
of consumption, and of these the most unfavorable arc, first, those character- 
ized by extreme and varying cold; second, climates characterized by a cool, 
dry atmosphere; third, those which have a very high temperature with but 
a moderate amount of moisture. 

3. That those climates most favorable to consumption are those which have 
a high temperature and moist atm(>s])lierc, and those which are characterized 
by great variations in the daily temperature. Humidity seems most favor- 
aiilo and dryness most unfavorable to consumption. 

4. That the liability is incrca.scd by insufilcient exercise and confined air. 

5. That It is more prevalent among females than males; on land than on 
the sea; and that the period of its greatest mortality is between the ages of 
twenty and thirty. 
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VITAL STATISTICS OF GREAT BRITAIN. 

According to the report of the British Re$|;ister General for 1859, it is estf- 
roatcd that the popnlution of great Bri tain »— England, Ireland, Scotland, 
and Walen, — in the middle of 1858, was 22,626,334, and the excess of 
births oyer deaths in the year was 246,4^. llie nnmlxn* of children bom 
aliye was 95(>,676; 351,346 persons were married, and 513,188 died; so that 
on an average upon everj' day in the year 2080 children were bom, 9G2 pcr- 
gons married, and 1105 died, leaving a gain of 675 as the result of the day. 
Rather more than twice as many are bom in a year as are marriccL To 1000 
persons living in the two coantries, the births in the year were 34 in Great 
Britain, 27 in France, — a very striking difference. The deaths, 23 in Great 
Britain, 24 in Franco. Persons married, 15.5 in Great Britain, 16.0 in France, 
— a very near equality. 

In England and Wales, to every 1000 giris, 1(M5 boys were bom, and 102 
males died to every 100 females ; but there are more females than males liv- 
ing in England, and out of equal numbers living, 105 males died to every 
100 females, the average in twenty-one years being 107. The births are 
always most numerous in the first half of the year. There were 43,305 chil- 
dren bom out of wedlock in the year, or one in every fifteen of all the chil- 
dren bom alive. Tlie proponion of boys among the illegitimate births is 
larger than among the legitimate by about 2 in every 100. The marriages 
of minors increase. The proportion of minors in 10,000 persons marryiiij^ 
increased fVom 885 in 1813 to 1212 in 1858. The marriages in 1858 were less 
than the average. The mortality was high. The number of merchant sea- 
men at sea is calculated at 177,832, and 3486 deaths at sea among this class 
are reported for the year. 

STATISTICS OF SUICIDE. 

A work on suicfdo, recently published by a Frenchman, M. Lisle, states 
that in France, from 1836 to 18')2, inclusive, There were 52,126 suicides, or a 
mean of 3066 a year. Before 1836 the proportion was I suicide to every 
17,693 inhabitants. In 1836 it was 1 for 14,207, and in 1852 it had risen to 1 
for 9a^0. In 1838 and 1839 England had 1 suicide for every 15,900 inhabit- 
ants ; i'rancc 1 for every 12,481). Between London and Paris, for the same 
years, the difference is yet more remarkable, the figures being, for London, 1 
in 8250, and for Paris 1 in 2221. The north of France is the most prolific in 
suicides ; nearly half of the whole number belongs to the north, which has 
increased its own ratio by one-third. The north has 1 in 6483, the east 1 in 
13 8.>5, the south 1 in 20,157. The department of the Seine, which includes 
Paris, has risen with frightful rapidity; but Paris and Marseilles, and all 
large centres, are the foci of suicides to a very striking extent. Russia stands 
the lowest of European states in the scale, her suicides being only 1 in 
49,18-2, while Pmssia has 1 in 14,104, Austria 1 in 20,900, Now York 1 in 
7797, Boston 1 in 12,500, Baltimore 1 in 13,050, and Philadelphia 1 in 11,873. 
The author maintains that suicide is not always a sign of mental alienation, 
but, like every other human movement, obe3's fixed laws, and that hence, 
year by year, it can be confidently predicted how many out of a certain 
population will commit suicide. The opinion is expressed that climate has 
little to lIo with the matter, ai\d t\\c a\U\\ot «.»,>,'& V\vtv\.\w\^\\Uv\Ck fcou\ forty- 
tivo dc;^ccs to fifty-four dcgvcca t\\o pvoipotiVow U \ m "^5^:1% ^xwck. '{vSx:j- 
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Ibnr degrees to sixty-four dcgreefl, 1 in 56,^71. Yet the last fij^^rcs include 
Moscow and St. Petorsburj;, and represent a much more rigorous, damp, 
uncertain, and joyless climate than the lirst. 

HEIGHT OF THE HUMAN SPECIES. 

M. Silbcrmann, secretary of the French Rcction of the Association for 
International Uniformity of Weiglits and Measui-es, sho\rs that the averaj^o 
height of the male and female poi)ulation of France, taken in a certain posi- 
tion which he names the ''geometric/' is l.fiOOOiO metres, or two metres if 
(in the same position) the hands arc comfortably extciuled over the head. 
Two individuals laid lengthwise, with fingers toucliing, would thus measure 
four metres, which he terms the base of the harmonic proportions of the 
human race. Thus this harmonic base is four times one metre, just as the 
meridian is four times ten million metres, and the relation of the two inte- 
gers is as 1 to 10,000,000. From these considerations he draws proof of the 
equality of the sexes, as they exhibit woman, not as a complement to the 
male portion of creation, but as constituting of right half the human fam- 
ily, " as determined by Christian philosophy and the laws of the most civil- 
iasod people," in which latter category we cannot, according to this text, at 
present l)e arranged, as our law still commits the barbarism of regarding a 
married woman as completely merged in the existence of her husband. 
Pursuing his calculations, M. Silbcrmann arrives at the conclusion that the 
average height of the human race has remained unchanged since the Chal- 
dean epoch, four thousand years ago. 

Human Proportions. — M. Bonomi of France, In a recent publication, 
describes a curious invention of the English sculptor, Gibson, for producing 
strictly geometrical elevations of the human figure, which accord exactly 
with the proportions assigned to it in the "Canon of Vitruvius." This 
canon Is supposed to bo founded on the celebrated proportions laid down by 
Polycletus. They display some most curious geometrical relations between 
the parts of the human figure. Thus the measure from the crown of the 
head to the sole of the foot is exactly equal to the measure fh>m the extrem- 
ity of one hand to the extremity of the other when the arms are extended ; 
the face, from the chin to the highest point of the forehead, whence the hair 
begins, is a tenth of the whole stature; so also the hand, from the wTist to 
the extremity of the middle finger; the length of the foot is a sixth part of 
the height of the entire frame. 

ON THE COLORING-MATTER OF CERTAIN FRESH-WATER SHELLS. 

At a recent meeting of the Philadelphia Academy, Mr. Lea read extracts 
from, letters of Dr. Lewis, of I^Iohawk, N. Y., on the subject of the coloring- 
matter of the nacre of the genus Unio, and exhibited some fine specimens to 
illostrate the subject. The following extracts will frilly convey Dr. Lewis's 
ideas on this subject, which lias much interest with the naturalist : — 

I hinted something about Unionen l>eing colored with an oxide or salt of 
gold. My reasons for this are <lcrived from observing some singular phe- 
nomena in colors on submitting shells to tlie action of chloride of gold, and 
then bringing them in contact with tin. Whether a stannate of gold formed 
and precipitated on the shells or not, I cannot say ; but the colors were very 
much intensified. It is to bo renuirked that the colors of such shells as JJmo 

32* 
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amphnatus and of V. ligamentinus, when colored, are such as resnlt from tbe 
presence of gold in a state of atomic division and dissemination in a semi- 
opaque body. I think nitro-muriatic acid, with a minute trace of gold in it, 
if applied to shells, will produce colors, but I neyer have satisfactorily demon- 
strated this. My observations are derived from havtn;^ once used acid in 
which was a small quantity of gold, too small to be reclaimed. 

I notice that colors arc must brilliant in regions where gold may be sos- 
I>ectcd. In the lake regions of the Western States minerals are abnndant, 
and the conditions are not incompatible with the supiiosition that gold is 
sparingly disseminated among them, in quantities too small, perhape, to be 
available, but no doubt it is there. 

As regards colors in the nacre of Uniones, yon are correct in saying that 
Uniones are colored where there is no gold. But there are some species that 
are not colored unless you find them in some particular localities. If that is 
taken into consideration, we shall, pciliaps, be more ready to accept the gold 
theory. Modem investigations show that gold exists in soils that, untQ they 
were rigidly tested, wore not suspected to contain it. In fact, I am disposed 
to believe that gold is more universally disseminated than is generally sup- 
posed. 

But the question is one I take no particular interest in, except that it pre- 
sents itself incidentally. I know one fact that you also know : that of two 
streams producing identically the same species, one will give a large propor- 
tion of white nacres, and the other will present colored nacres; and nsnally 
we also notice another phenomenon, a greater brilliancy of nacre where rich 
colors abound. In this case, I have my private opim'on that gold produces 
its peculiar tonic effect, for tonic it is under certain circumstances, by 
increasing the secretions. 

To have gold in a shell, it is not necessary that it should be an oxide. It 
is only necessary it should have been received into the circulation of the 
animal in solution, as chloride, or some other possible soluble form that 
chemistry has not brought to light; and, when once in the circulation, it 
may be eliminated, by being deprived of its solving principle, and excreted 
or secreted with the other solid matter that enters into the formation of the 
shell. The stannate of gold, or purple of Cassius, may be wholly deprived 
of the tin associated with it, yet retain its purple color, and its condition of 
atomic division, if so you are pleased to call it. But I only offer this as sug- 
gestive of something for those interested to follow further. I am not enough 
of a chemist to develop any facts out of a suspicion of this kind. 

Mr. Lea remarked, after reading the above extracts, that the purple, pink, 
and salmon colors of many of our American TJnionidce had had his attention 
ftom the period of his first studying this beautiful and interesting family, 
more than thirty years since. Without having experimented himself upon 
them, he was aware that no chemist had been able to detect the presence of 
a metal or other elementary body. lie therefore thought it likely to be 
caused by the presence of some organic body which had not yet been 
detected; such is supposed by chemists to be the case with the colored fluates 
of lime, colored quartz, etc. What Dr. Lewis states as regards the colors 
being more fluent and more intense in the waters of Michigan, and in the 
streams leading into the northern great lakes fVom the southern side, is very 
true. The XJnio rectus is usually white in the Ohio, though sometimes tint^ 
with purple and salmon-color, whUe vn t\\<i luot^ wot^Vvevw wajteta it is usually 
of a Ane, ricli purple or salmon. Tvjo spec\m*i\\% ^^oxtv ^iJaa. w\r^x^^ve^>»&v^^x^ 
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liro ught by Dr. Cooper, were exhibited by Mr. Lea, which were of exquisite 
|Hirx»le and salmon. The Unto lignmentinus has probably never been found 
pink or purple in the Ohio; while at Grand Rapids, Mich., those with a fine 
pink and salmon-color are very common. The Maryaritana marQuritifera of 
(}oltinibia river and its tributaries has a fine purple nacre in almost nil the 
specimens, rarely white, while those in the rivers of Pennsylvania, Conncc- 
ticnt, and Massachusetts arc almost universally white, as those from the 
northern part of Europe are also. 

Dr. Draper had informed Mr. Lea that he had calcined some of these 
purple shells, but that they had burned white, and he had not detected any 
metallic substance in their composition. The subject was certainly one well 
worth Che pursuit, as no doubt could remain that the color was derived from 
tome fbrcij^ substance entering into the composition of some individuals, 
while others were IVee fh)ih it. It was not an uncommon case to find the 
dorsal portion of the nacre to be pink or purple, while the other portions 
were white; and this was also sometimes the case with the cavity of the 
bcaka. Mr. Lea did not believe the color arose, as some persons supposed, 
ftOTtk the structure of the surface of the nacre di\idin^ the rays of light by 
thin laminations. This division of color was exhibited in almost every 
spedes, and is what naturalists call the " pearly hue," oftentimes of great 
beanty, but quite a diflfercnt matter fVom the pink, purple, and salmon-color 
of the mass of the carbonate of lime composing the substance of the valves. 

ON THE NUMBER OF TUE ITNIONID^ IN THE UNITED STATES. 

At a recent meeting of the Philadelphia Academy, Mr. Isaac Lea gave the 
fbllowing statement respecting the number of the TJnionida in the United 
States :~ 



Unio, ....... 466 species. 

Margaritana, ..... 26 " 

ADodonta, 68 '' 

MO 
To these may be added new species in his cabinet 

not yet described, .... 80^ 



680 



And to these may be added, for North America, 
known to inhabit Mexico, Hondaras, Cen- 
tral America, and one in Canada, 

Unio, .... 29 

Anodonta, . . • 8 



87 
ll7 



Mr. Lea fVirther observed that we have not in North America either of the 
genera Triqitetra (ITyria, Lam). Prisodon (Castab'a, Lam.). Monormdylfta, 
Jtfycetopua, Byssandonta, or Plagiodon. They are all emphatically Souih 
American types, while there does not seem to inhabit the southern half of 
America a single species of Maryaritana (Alasmodonta, Say.). Fcrussac has 
described a species (A. inam-a) as coming from Souih America, but there is 
jvmsonahle doubt of it. Tlic Monorfmdyina aw\ Mnryarvtowv twsftm muiuaXlY 
to replace each other. The UmoiHs aud AiKxlonUti \>^\^\ \\i\j«?^\!M\%^ 
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ASTRONOMY AND METEOROLOGY. 



NEW PLANETS. 

FiTE additional astcroidal planets bavc been discovered during the past 
year, makfng the whole number now recognized 8ixty-two. 

The flfty-ciffhth asteroid was discovered March 24th, 1860, by Dr. Luther, 
of the Ol^ervatory at Bilk, Germany, and has received the name Concordia, 

The fifty-ninth asteroid was discovered by M. Goldschmidt, of Paris, Sep- 
tember 9th, and has received the name of Dance. 

The sixtieth asteroid was discovered by M. Chacomac, of Paris, September 
12th, 1860. 

The sixty-first asteroid was discovered September 14th, 1860, by Messrs. 
Forstcr and Lesser, of Berlin, Prussia, and has received the name of Erato. 

The sixty-second asteroid was discovered by Mr. James Fer^son, of the 
National Observatory, Washington, D. C, September 15th, 1800, and has 
received the name of Titania. 



VEGETATION ON THE MOON'S SURFACE. 

On the surface of the moon are seen numerous streaks, or narrow lines, 
about a hundred in number, which appear, perhaps, more like long, narrow 
ftuTOws than anything else. Sometimes they spread themselves on the lunar 
di«k in straight lines; sometimes they are seen slightly curved; in every case 
they are shut in between stiff parallel borders. It has often been supposed 
that these ^irrows, the true nature of which has hitherto remained unknown, 
represent the beds of ancient, dricd-up rivers, or rivers that have not yet 
c^ued to flow. Other astronomers think they are streams of lava which 
have been vomited by lunar volcanoes, and which reflect the light of the sun 
with more intensity than the adjacent regions. M. Schwabe, a German 
astronomer, endeavors, however, to give them another explanation. He has 
published in the Astronomische Nachrichten some facts which tend to show 
that these lines are the result of a vegetation on the Fnrfaf*c of the moon. 
According to the author, if the surface of the moon be examined attentively 
with a good telescope and a proper illumination, we discover between the 
lines or luminous Airrows of the high mountain called Tycho, and on dificrent 
other points, a quantity of very delicate parallel lines of a greenish tint, which 
were not visible some mouths before the observation, and which disappear 
so!nc months after, to return again in the proper season. These lines, which 
arc darker than the atijjacent parts, arc apparently the result of vc^tatioD^ 
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and it is this ycg:ctation which makes the sterile parts of the moon appesr 
as ])riglit luniinous strcalcs. According to M. Schwabe, these lines of vege- 
tation are more parricuiarly risible in the very bright parts of the moon, 
wliirli arc circumscribed by a number of particularly prominent mountaia 
peaks. 

LEVERRIER'S NEW PLANET "VULCAN." 

On the 2d of January, 18^)0, M. LeVemer communicated to the Academy 
of Sciences a remarkable puper on the theory of Mercury. In studying the 
twenty-one transits of that body over the sun between 1697 and 1848, he 
found that the observations could not be represented by the received eifr* 
mcnts of the planet, but that they could be all represented, nearly to a 
second, by augmenting by thirty-eight seconds the secular motion of the 
perihelion of Mcrcuiy. In order to justify such an increase we must in- 
crease the mass attributed to Venus one-tenth at least of its value, which, 
from sixty years' meridian observations, has been found to be the foar 
hundred thousandth part of that of the sun. If we admit this increased 
mass of Venus, we must conclude, either that the secular variation of the 
obliquity of the ecliptic, deduced from observations, is affected with erroTS 
by no means probable, or that the obliquity is changed by other causes 
wholly unknown to us. If, on the other hand, we regard the variation of 
the obliquity of the ecliptic, and the causes which produce it, as well estab- 
lished, we must believe that the excess of motion in the perihelion of Mercoiy 
is due to some unknown action. 

" I do not intend," says M. LcVcrricr, " to decide absolutely between these 
two hypotheses. I wish only to draw the attention of astronomers to a grave 
difficulty, and to make it the subject of a serious (liscusHion." We must, 
therefore, as he suggests, find a cause which shall impress upon the perihe- 
lion of Mercury these thirty-eight seconds of secular motion, without pro- 
ducing any other sensible effect upon the planetary system. 

M. LeVeiTier then shows that a planet between Mercury and the sun, the 
size of Mercury, situated at half his mean distance from the sun, if moving 
in a circular orbit slightly inclined to that of Mercury, would produce the 
thirty-eight seconds of secular motion in his perihelion. But when he con- 
siders that such a planet would have certainly a very great brightness, he 
cannot think that it would be invisible at its greatest elongation, or during 
total eclipses of the sun. 

"All these difflcnlties," he adds, "disappear, if we admit, in place of a 
single planet, small bodies circulating between Mercury and the sun; " and 
he thinks their existence not at all Improbable, seeing that we have already 
a ring of fifty-eight such bodies between Mars and Jupiter. 

A short time subsequent to the publication of this paper, M. LeVerrier 
received a communication from a physician in very humble circumstances, 
in the little town of Orgeres, in France, — M. Lescarbault, — stating that he 
had " actually discovered an intra-Mercurial planet making a transit across 
the disk of the sun." 

The circumstances of the case were briefly as follows : — 

M. Lescarbault, who had studied astronomy solely fVom a love of the 
science, conceived the idea, as far back as 1845, of observing systematically 
the sun, with a view of seeing whclUeT axvy ^\ttocv^\, ca.Vv^t iVva^v Y<i^ua or 
Mercury could be detected in makiiis \,taw«\x, «jcxo^a \}svft ^^i^ax ^2ss3&. "^as^ 
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fj proTidcil ttnd nmingod a ruda uppurains, and «>mnieiiccd 

•, vticnpycr iho duties of hie profc^sioii ntlbnled lilm lufflc^nt 

iinl nl fenstli, on tire afllh of March, IBjO, about fonr o'clock fn lliS 

le saw B BiDUll darlt body enlfr Tbc tun'e dlsl>. Ira circa nifbrcnco 



H well dcflned. lu angular diameter, m ftecn fhiln the i 



tcgcimateditas Ip 



I ihiin 






I of Mercury, wlilc 



:n vith the uims teiesrope, and Ibe name mBgnitViDf; power, when 
rter tho tan on the 8Lh of May, 181S. Uis ciUeulallonB Oom Ills 
a led him to the «>nclii»ion that tho plaucl's dlstanco rrom llie 9im 
«M abonl 0.1427, la period l^s than twoiily days, Its ascendint; node sita- 
■ted at about thirteen degrees or IOD(r!(uJe, and lis [ucllmitlou belweva 
twtiTe and Ihhteon dccivea. 

tensillve and reacrrcd nntare, and doubting Iho reality of his 
r, H. LetcarlMkall hnltaleii to mnke It kaovm, aud it was only after 
bllj WamnR nine mdntba, to Terify hlBobsaryatlon by another view of tho 
t, thai he prepared a letter, narrating what he thon;:(ht he had ucn, and 
' o teVfrrivr. The lutlor. conBiderlnK that his otHclal poclllon (Direc- 
tor of Ihe Notional OIJBervalory) required that ho should probe aneli slato- 
rnmiH to the bottom, and prevent the suo'ess oranytblnR like an attempt 10 
palm olTa fraud on iho pubUr, at once vifllted Orgcres, and, accompanied liy 
■ single friend, made his wny dlrvi^t and unnnnonnred to the house <>( M. 
LtNcarhautt. Thu fbllowing (rraphi': account of what bcra passed Is given 
byX. Meijno, In the "Otmos" and is stated lo tie given nearly lu raeouiihNi 
I^K. LeVmier to onaBgembly of fricndBon his mum; — 

On their arrival, M. LcVerrior knocked loudly at the door, which was 
opened Ity the doctor himself, hut bis visitor declined to give bis name. Thu 
(finple. laodctt, timid LGScarbnnll, smalt In BliLinre, stood alMihod twrbro the 
tall LeVenieT, who. In blunt Intonation, addressed him thus: "It Is Ibeu 
yon, air, who ptulend to have discovered the Intro- Mercurial planet, and who 
hare committed the grave ofTcnce of keeping yonr discovery eucrol for Blno 
months I I warn yon that I have come wiib the Intention of doing J as tire to 
foor prelenslonn, and of demonslraling either that yon have been dbboncst 
or deceived. Tell mo nnequlvoc&ily what you hare seen." The lamb-iiko 
doctor trembled tike en aapen-Icaf at tbb ntde summonfl, and stammered out 
the fbllowing reply ; — 

" On the S6th of March, aliont four o'clock, I tamed my telescope (o tho 
Mn, when to my luqirlse I saw. ai a Bmall dlntanco l>um its maivin, ■ bloiek 
•pol, well defined, and perfeclly round, advancing upon ibc disk of the ann. 
A enstomer ealtod me away, and hurrrlnK him oif a* fasi on I could, I came 
tect tomy glass, when I found (he round spot bod con tinned ilsiransir.and 
I nw It disappear from (he opposite margin of Ihe sun, after a projection upon 
It of an hour and a half." — " Yon will then have determined," asks LeVcr- 
time of Iho first and last contact; and yoa are aware that Iha 
n of the Unit contact la one of snch extreme delicacy that proDis- 
onomem often hiil In obseryin(t it?"— " Pardon me. sir." Kplloa 
n doctor, "I do not pretend lo have selted the precise moment of conlart. 
« ronnd ipoc was upon ibo dbk when I Hni perceived it. t measureil 
tmvftiUy Its distance from the mnrfin, and. expecting that it would dcscrlUi 
■n ngn^ diSMndc. I counted (he time which it look to doscrllio this (cn-onddl-- 
Wnt*. and I thus deicrmlnpd approximately the insunt of Its entry."— " To 
voonl the lime lu cjny lo say, but where Is Toiirchronomcior ?"—"'" 
nouiclcr is a niilib wiib miuulrs, the ruilliful r^impnnlon ufm 
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journeyi." — " What! wltb thai old vatch, Bbovftng only mlantoij d 
IKlkutMtlinHlJnKSCcunJB? Mif Kiifptfionsorc alrendy loo well [uuniled."-i 
" Fuilua me," wu tlic reply, " I havQ also a pendulum which noarly In 
■cconds,"— " Show mo iliie pendulum." «iye LeVcrriur. Tliu doaarnowB 
m\n, and brin^ dovrii a nllk Ibreud, to wUicb an Ivory bull wiu auapainW 
"I am anxlou9 to see bow ekiirully yoa can (bus rvckou sewntb." ~ 
Unb aoialcsces. Be Use! the upper end of tlic ihrcnd la a nail, and 
the iTory ball ba« i»ine lo real, be drawn it a lltiie fVom ilio nsctloil 
connu the number or o»rlllatlona ronvspondliig with a minute on hi* « 
and thae prores ihat bla pendalum beats eeconda. "Tbb Is not cmk _ 
Topllos the lion; "It Isonii tblng that your pendulum beau (ocotida, boitti 
tnolhcr thai yon have the nentliupnt or tlie eecond b«altm by your pea ' 
In order thai you may count llio Kconda In observing," — "Shall Itm 
tell you," uy* the lamb, " that my profesaiou la to Ibcl pnlius and H 
Ihoirpultaiions? My pendulum puta this Hcond In^y «an, and I1u*«b 
difflcully Id eounljne aeverat Bui'ceeBivu soi-ondB." 

"Tbia ii all very well Tor the chapter of time," sayi the director; "bM, 
order lo ace so delicate a spot, yon require a good iclcteopc. Har* y 
one?" — "Yes, air; I have succeeded, not witlioul dinii.'u1ly, |>ri*Mlan,M 
■uflerlng, lo obtain for mysElf a tetoecopc. After prsrlisin^ much M 
I purchaaed Itom M. Caache, an aniat tittle linown, though very d 
o^Jeci^Slaas nearly four iiicbei in diameter. Knowinj' myei 
my (wwrtj, he gave me the rhoiM amonir Kvenl exwllvnt onw; m^ i 

aoon an I mailc the selection, I monnted It ou a itand, with ^1 [{■ p 
•Ad I have recently indulged myacir with a TevolvinR platform, and a iw 
Inn ■'ooC. which wlU eoon be in action." The lion went lo the oppcr atof] 
•nd tallafied himself of the acrarBcy of the awtemcnt. " Tlila is all ••U, 
■ays be, "in so fhr ol Ibc observation itaclf Is concerned; but 1 wolit M m 
the oi^lnBl memorandum which you maitc of it." 

" It is veiy easy," answered the doelor, " to say jou want it; but I1km| 
this note was written on a small square of paper, which I genenUly thro 
away or bum when it is of no funher use. yei it i^ possible I iua7 iiiU Bt 
it." Bunninff with fear to his Ommiiaaanec dea 7nivu, he And* Ilie IMtSI 
Ibc SUib March, IS-'iS, perfamilng the pair of a marker, and covcmdwU 
greasQ aud Uudanum. The lion scixcs it gieedQy, and, comiiariog it wS| 
the letter which H. Valine bad brought him, he exclaitus : " ISni, ^, jm 
I falsified this observation; the time of emergence is tbur inlBnlM la 
" — "It Is," replied the Ijimb. " Have the gooilncBi 
narrowly, and yon will And ibat the four minutes is the emir of tn 
Kgutateil by sideraU lime," — " This is true; bat how do yoo regu 
irnlcb byaidcreat time?" — "I haveasinall iclcacopc, — here it b, — «i 
jm will bnd in such a state as to enable mo to tell the time lo a wcoDd, i 
mn 10 soma ffactions of a second." 
fintiiHod on this lioint, LeVcrrier then wished to know hon he dolemiBl 
he two aogulnr coiirdlnalcs of the points of contact, of the cnlry and wm; 
nceoftlio planet, and how he measun-tl the chord of the arc which Mpaiali 
these two points. ■.esCBi-bault luld liim itiat this was rcducvd lo llie mokNl 
ing the distances of thMc points IVom the vertical and the anjlea of jMi 
which lie did by the systems of patallel axes we have tiwoiloiicd,u 
-the divided circle of can l-bfianl placed upon his flnder. 

VerriernvM inquired ir he hod made any attempt to dedoce thopi 
■)•■« ftnm iIh) Bun IHim the period of four houn which it T«i|uinJ t( 
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dascribe nn entire dlnmeKr of iLc sun. Tlie dortor caitf^iid t1 
niBilc Biwmpn to do ihis, hnt, not 1*1115 a mtihcmatician, ha bod not «qc- 
rcolnl; uid rbsttbielUlarsn'a; cho reiuoti why be Ijud delayed (be luinounrc- 
mpnt of his illsrorery. LeVcn-kr bavlng anked Tor tho nini;h draoj^ht or 
tbwc cQirnlalloM, Ibe doMor replied: "My roogli dranghlal Paper M ralber 
■corre vjlb us. 1 am a, julner. aa well as an asTronomer. I ealeulate in my 
workshop, and I irrlte apon the bonrcla; and when I am dooH, I plsDD Ibem 
off and begin ssain. Bat I think I have preserved then)." On visiting thn 
shogi, Ihey fbiind (he board, with ail Its linen and numbcm <tlll iinoliUtcr- 

Tbe THri^ian savnn Mas now convinced that Lesear1>anlt had realty seen 
Uin placet wlioSD existence he had hlnifielf rurciold. Turning to Iho doeior. 
he levealul his persoiuility, aiid con^^rotulated his hnmiile liruthcr on tha 
mo^lfitcnt dlseoi-cry tbos coaflnnud. It was the cvenl in the Or^res phy- 
liriatt'a lifto. Honors poured in upon him. The erosi of llie Legion of 
Honor was sent to him from Paris. His name was at onoa enrolled In thn 
lists or tbe leading sotentiQc academies of Enrupe, and hi^ proibsslomU 
brethren in Paris, onxicins to testify of their refnrd, Invited him 10 a pahllc 
Iwnquit in Faris.in IhcJtotclde Louvre. Olhersitnlliiroffets wore miuta him 
rroin other iritles In Fmnce; hnt he ilei linral all Invitntiuns, pleadiuu aa an 
exiiiso his aiDi|ile and t«iii«d h^tlts, and (he difllenllyof loaring the patients 
imdcr bis eharge. 

LeVvrrIrr, rrem b mnsTui exunlnatlnn of all of Lencnrhanlfa diu, con- 
allien ihnt the new planet— to whifh he gives the name of Vulmn— is onc- 
sfvenlecntli of the Inilk of Merenry, which is much too small to account fbr 
all the [lenarliBtinriB of Ibo latter. He ronflndes (liat it pcribnns ita Joonjey 
roUDd thc> sun in nineteen days seven hoars, and that half the mnjor axis of 
lis orbit is eqnal to '1.14:^, taking balf the major axis of thn eanli's orbit as 
nni^y. On account of lis limited orbit, it woold never be mora Iban eight 
degrees from the snn, which, with its fbelite light, will aeeounl for ita not 
having been obaerveil Inlbre. IfVerricr also cun,)i>cian's that (bis small 
body fhrms one of a group of planets between Mcrcnry and tlie snn, wliii'h 
yet remain to be discovered. * 

The pnhlienlion of tliese IkeM early in the past year eicelled the grmleat 
sensation in tba acienrille world, and since iben asironomen of all rwihs 
have been aaxlougly watching fur the reappearance of the new pinnct during; 
the time when It was likely to make ita transit arroBS the bud. No ndia- 
covery of it. however, hoa yet been made; hnt the Bearcljing of aalronomkal 
records has liniughl to light many interpsting eaaes, in wtiich a round blwk 
spot has been seen npon (he aolar disk. M. WolIT, of Zurich, baa 0ven a 
list of nst leas than twenty otiscrvationa, or affirmations, made rinee 1703, 
lluM a black spot has passed across ibe snn ; and Mr. Carrinjfton. of EuglamI, 
hia added other cases, the most Important of which aru contained in tbo 
lbUowia);llst: 
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Upon comparing die Three ohscrmtions or DsuKo*. Friucb, Mul Sink) 
marie in 17^, 1W2, and 18If , M. WullT found tliat tbey were totiaflnl bra 
pluutiwliose period of revalmion is ihiny-vi^bi and a hair dtys, ca, nt 
Ib the Mine thing, nineteen and n qanner daya, which ns:reca so mnaikal 
with tho DDmlxir 19.7, deduced by LcTcrrlcr Ihitn ibo obHrvuioiH of L 
cwbaull, thai w*c cannot ascribe it to clianco. 

Upon tho BnpiHwition that the black apols seen apon the son by ■)■■ huomiI 
num above mendoned are bodice tietween Mercury and the edo, U. WoW ti 
of opintDQ that the obwrFations can only bo reconciled by tho ai 
at laast three iatm-HercuritU planet*. 

The history of tho diiicovery of this supposed new planet nnlbrtDRaMfjR 
doei not close here, innsmuch as an eminent m^troiioincr. and tbatiutroB 
mar a Frenchmnn, has presented himself boldly in the focu of EniDpe, n 
only to qaeatlon the existence of sncb a body, bnt to charj^ it* dlBovToi 
with dielionesty, and Impuun the very iheoretlcal principles on whlcb«M 
the peatest astronomen of tho ago bad roiclold its ditcovetjr. 

H. Uais, a French oalronomor In the service of ibe Braxillau Korvrwnei 
In a published paper, asserts r 

I, Thai ibo obserralion of M. LeerarbauU ll false. 

a. Contniry to the nsscrtlon of U. LoVcrrtcr, every pUiiet nearer IhA mm 
than Mercury will be mora visible, with telescopes, in tlic vicinity o 
«un than he Is. 

3. Thai in oclipses of the sun the planet of Le«carbauit hu not beeS 

4. H. LcVerricr's hypothesis, that there is a poworfnl dl»tuiblng ca 
between Mercury nuil the aun. Is founiled on the supposllion tlial tulrant 
ieal observatlotis have a precision of whldi they are not sasceplibh). 

1. In Bupport at the Knt of these bold assertions, our author nam ft 
at the very time when the French astronomer was loofcinK at the bhwfc «| 
on the sun's fikce, be, H. IJais, tiaa examining the snn with ■ t 
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MUar spot." — .Vtltanlagiiclu Ji^rbuek, VOI. 

This r*mirksble Dtmrrallon liu been eonnrmed, nys Hr. CarrlnKlotf, ID a 
eiftoof* lellEr ft-om Gibers to I3r>wlt. dated Vnh Junf, tBS0(Oirr. *. 11^ p, I 
" Whil do you lay lu StelnhUbrl'i obitervsllen af a durk, ronnrt, wcll-dcan*! * 
wlilMi on the 12Ih of Fcbnary of this yisr euinptelMl In Iraniiil aerwa Ih* • 
disk in avehonn? If llie thliXKliafset.il lodlcate* a pluiet liiieriut to Ibe ■ 
Of Mfraury." 

Tbs ipoi, sailed small and sub^lllptie, and lix or titbt seeaiids lu diaaeter, i 
by Cspul Loflt un ibx «b Jaaaary, 1B1», was nbHriad aboflt t(l>- '' "-> eooai 
ably ■diauct'd eti llie riii'i dlik. snd a lillla whI ufthasan^ etnlni. It mai 
also by Ur. AetoD. "lu rale of mellan «on»d iuewiiiisleiit with ihalof tba* 
rDtKlkm, and hnlh in Kiritr, density, and regularity of |»lli. ft 
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(wire the mnpiifjlns power, uul did not penelTe It, This obsurvnCJon irw 
niHilc In Ihu buy of Rio Janeiro, at St. Damlaco9, wlien H. Uals whs mie- 
I'ully dolonaluiag lb<t decrcuae in Iho lamlnoiiiEy of ilio snn Ruin it* cenlro 
Id Us clrcuinfcifinra. and fVom )» equator tu in polos. Thu llrsi or these 
obwrvotloiia waa made hetwcun lib. 4m, and Uh. -20m., and. from Iho inter- 
a of eloudSi the second waa nutde 1>etweun 12h. 42m, and Ih. 17in., on 
of the i^nti whuro M. Leamrrmiilt aaw the planet enter, and at 
t most have beaa dorln); a period of twslro mlnatcsonthcsnn'a 
1 ttom ila niar|!;in, "This qoantity," says M. Liait, "In loo 
cTounled for by Ibe difference of the pondlnxeB of Ot^'erei and 
mingna ; and, ronsequcnily, when I mode my lust eompirjnon, I ongbc 
em apon the sun tbe blat'k spot In quvstlon if It had been wen u 
It Is certainly not esny to ronceive bow H. Liais muld bave 
^Jt the blHch spot when be wns nslng a lino Ulescope, and mak- 
ll ft nice observation on the liplil or the sun's illsk at ttm rerj- placa 
B Ibe planet should have heeii ; anil bad hs ron(lnu«l his obsorvBtlona 
ft t*w mlnntcs lonser, we ahonld have sdmltted tbe forcu of hlft 
; bat twelve minutes is so short a dme, that It ii Jiut posstbte that 
iho planet may not have entered upon the sun daring Ibo time thai he 
observed it. Still, botrerer, he It entitled to assert, as ho does, " that be ll 
ill B condition to deny. In the most positive manner, tbe passage of a ploiut 
over the sun at the time iadlcnlcd." 

M, Linis procceils lo snpport his uironninitral Htet trf n moral ar^inciiti 
which, we Ibint, haa not much torri. [Ic aays, what i« true, ihnt Lcscai^ 
li^iult contradicts hlmHelf in havlni; first ossrrted lliat liD saw the ptnniit 
enter upon the snn'a disk, and hnring afterwards admitted to LeVerrtor thai 
it had been on Iho ilUk some seconds ticfore ho saw it, and that he had 
merely Inltnred the time of Its entry IVom the rate of Its motion afterwnnla. 
"If Ihia one assertion, then," says M. Lials, "be fabricated, tbe whola 
may be so;" a cnnclnslon which we cannot accept. These nrgamani* M. 
I.lols f«ii»id*™ to bo strengthened by tbo assertion, which, as wo have seen, 
pcrplexMi LeVerrier himself, that If H. Lescariiault had actually seen a 
planet on the snn, he conld not have kept it iiaiTei for nine mombs. 

3. The assertion of onr anlhor. In opposition to thnt of LeVcrrler, thai the 
plnnot. If one existed, ou);bt to be sevn In thu vichiky of the sun. Is not so 
cosily answerefl. 

In aupport of this opinion, he enters Into an clalKirali! calculation oT tho 
bti^tncsa of tlie planet Vnlnin compared with that of Mcniury. Us 
aaserls that, from its proKlmily to the sun. It must b« aovcn am) one-third 
ttmm brighter Iban Mcn-ury. Bat Mepcnry has been seen by himself and 
others wiihhi 7° or 8' of iha sun, and, therefore, asaatnlnt! Iho diameter of 
Tnlcan to be 2" 3 (for which ho ueslpis good reasons from Lescarbaull's 
observations), the total l))(1jt wbirh ll sends to tlie earlli will be nuariy 
■lonhle that of Mercury; and, ronscqacntly. Tulcan, or LcVnrrlcr's Kins of 
PUnets, onijht to bovo lieun fmjncnlly seen by astronomerB In the vkiinlty 
of the snn, when they were seai-chlng for plam-ta and comets In that 
toen lliy. 

P. "nio ftSBWTEon Ihat tbo planet of l«Bcart)anlt hoa not boen seen during 

■ Of lite sun. Is of cnuree true, 
^ tbe plftnet Mtwcury has been frequently ohnervcd ilnrlnff solar ecllps«a, 
"jbt reuBOnnljly expert to have seen Vidcaii; but during Iho m«ny 
Rrvorlona which wciv iu:uIo la tlio rlclnlty of the sun durini; the [ius 
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Of Iha MMl orlipse or Jul? I9W, no opiieiintnce of any 
pinnet WHS d«IMIc<l. 

TikliiKi tlicn, lull) ronsldenitlon tlie nnmoroits obscrtaliona tbal 1mi 
been made on Iho nan nii<l In Its vlHnlly hy so miin; astronoiiwrs, anil wll 
riK-h flne iclnmpei, M. Lini; ronrluOci " tbnt if Iho moiion of ilic peribrDo 
of HcrcDiy Is duo lo iho aifracilon of miitiur Ijine tietKCDii the fm m 
tlili pUneC, tbU maUer doeii nol funn planets, proper!; so cnllod, lint mN 
bo In a scale of cumicnl diul, and form a part of tho lolor ncbnloilty i 
■odincul Hirhi." 

4. U. Llals's lost observation, qacstlonms Ihe rxlstenco of a dlilBrblii 
force reiiuiring for lu causa the exlstenco of a ploncl or plDnrla, mnM 
dODbilem, the Hncnilon of ulrooomon. Tho motion of Ibe pcriboUoo i 
Hermry bas l>oen doduoed from twelve obturved puHBKct of tbi* plaae 
Admlttlni; the time of the planet's entrancu upon the *nn'> diik W I 
■flbcled with icfVacllon, M. Llalt bai oblalned, by cnlculallon, a metiMl I 
tb« peiihcllon no mntb l»B than thai asuamed by LeVuirlcr, tbM be ca 
Mcronnt for It tij Buppo^ing the maw of Venus to bo from tha toulb U ll 
flfteanth fpraicr ihan It la supposed to be. By lulmliihiE a poiulhle errarl 
Um obliquity of Iho ecliptic of two and one-half *r«uids, and, nnucilaa&lf 
an tDcraira of oiic-tuiith in the maw of Venus. H. Llnii auerli ituu ll 
vhole moilon In ihc perihelion of Merciuy may be expUlDol; andhvfta 
Iher auerts that, by abandoning tho Invariniiillty of the mean raoilm 
wbfcb sappDM* a eonKtsocy in tbe muties. of whluh then is no preoT, H 
posillon of Moreiirr may be explained without lupposing to BTMt K motto 
In bU perihelion as lioa been alleged. 

To thcw rcmnrknbla positions oMnmod by M. Llals no ropty hM feM 
made by cither l>;Yorrler or Leacarbanll. Ah already staled, however, Itxk 
tbe anBouncement of the dlicoveiy tbe snn lias been anxiously obmmd t 
■stronomers; and the limited area around hini la which the planM nmu ta 
tf ho Is not opon Iho snii, has doubtless been explored with equal con b 
telescnpes of bi|;li power and processes by which Ihe sun's dhien Hfftll lu 
been excluded from the tuin of tlie telescope a* well as Ihe eye of tba ol 
aerrer; and yd no planet has been found. This fhcc woald entillo oa I 
tviiclnde that no sucb planet exists, If Its exlslenee bod been mcixJy fOQjM 
(nrud, or If ll liad been dcdnced (him any of the Ihws uf planetary dlaiann 
or even If LoTerrler or Adams had ennonneed It as the probabla raattltl 
planDiaty pertnrbatlons. If the finest tolescopeB cannot leditcoTar ft |*mm,^ 
Diat ban a visible disk, witb a power of three hundred, as omd bj lioH 
within so limited an area as a circle of sixteen degree*, of whlrb tbe owa I 
the centra, or rniher within a narrow bete of that circle, we should unbesl 
In g:ly declare thai no snch planet exins; but the question ussomea a v 
(UObrcot aspect when It involves moral eonsldenitlons. If, after the a«« 
acrntiny which the sun and lis Ticlnity will underifo, no planet shall Im n 
and If no round black spots distinctly separable (Vom the usual solar f 
shall not be Ken on the tolor disk, we will not dare to assert that It doeai 
exist. We cntinoe duubt the honesty of M. Lcsenrbauli, snd wo («n hsv 
believe that be was mli^iakcn. No soiiLr spot, no Uouting scoria, cotiM tM 
lain, In Its passage over Iho sun, a circular and uolfomi shape; and •* 
ennHiieui that no other hypothesis bat tlial of an inira-Mcrenrtal ploBBtl 

plain the phenomena seen and meosared by M. LMcnrbault — ■ nm 
blgll cliiira'lor, poii»c8jiln» cxccllenl InHlmmeiilii, and <ii every " 

veil, and lo describe clearly and ciims^tly lliu nuuUorbl 




naOTTfttlMU. Time, howevDr, tries tactt m well b9 RpcculMion*. The phe- 
iiomonOi obscrrecl by rho French aitronomer may qutbt be assln feen, nod 
iIm iliatarbunce of Mercury. wUicli rcnclured It prohuble. may be olliarwise 

.pUfneil. Slioulrl [his 1)« tliu taee, wo man refer Ihe round ipoton tlie >iuD 
iniovf ihoM Uliuioiu of lliu eyv orof tlic bmin wlildi bave 
■b»d tbe traiiquilUly of boIhum. — Abrift Britiih Beoiina. 
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The toUl ei-lipae of ibo sun, which occumxl July 18th, ISfiO, wu prohably 
more nilly luiil (^Brefully obMirveit lliun any ftirmor slmlhir pbenoincnan.and 
Ilia nsults, as ipf(;ht have been cxpecieil. are correeiioriiUnKly vsluoblv nnd 
Inttreatlni;. We propose. In the present anlciv, to give a popular rAum^ot 
the Diint fanportanC Of thete reanlte, so flu: ae they have boeu laid bofbn ths 
public 

in this eonntr>-, nn expeitldon. under the auspices of the CoaaC Survey, 
■nd under rhe ccneral charj^ of f*rofb«sor Stophcn Alcxaader, of Prlncttotl, 
N.J., aided by President Barnard, of the UnlTcr&ity of Mlaalsalppi, Proltesor 
Smllb.uf rhoKaval School orAnnopolls,andoiheTBcloatllic men, proceeded 
in a KDremmont vessel to Cnpe Cbidley, Ijibradur, tbo most favorable point 
on th« Atlantic coaal forobaervlnglhe tocnlllyof obscurallon of tho solar disk. 
Tbia expedition (elected an obsorvlng stntlon n few seconds short of a<° 4^ 
Utiude; Inni^tudo, by chrouometcr, ih. 16m. S3s. W.; white the track of the 
nnlnl d^lipse left the eastern coast of Labrador in lat 39^ Sli'. The 
wcaibor on the day of tbe etlipso waa not entirely favorable; and Jnat pre- 
Tloiu to the time of the sun's total Immetilan, a thin veil of cloud* Inter- 
vennd betwwn it and the observere, not dense enough to Intercept the direct 
r*ys of the luminary, but too dense lo allow the corona surrounding the 
dork moon duiiaft total obecuratlou to be visible. One observer was, how- 
cvin-, fonanalB enough to catch one point of brightnesa and to Bx lis posi- 
tion in this corona. The color of this bright point vraa white, fuid not 
ruddy. 

Tbe whole nslronoinlcnl corps observed the braaklni; ap of the last line of 
sohir llflht llncerlnK liororc total obecaratlon Into Ibo (Vn^^mcnts commonly 
called " lloily"s Bmrli," from Fr.ineii Baily, President of the Roynl Astro- 
nomical Society, by whom they were doscrihcil in lUa^em.-lilr. Soc. for 18T7, 
as obnrvod by him in the annular eclipse of ISJi3. Tbeae fto^'monti wuro 
Tuiy Dvuiesceni, and wore not preceded by tboxe longer dork nbunenu or 
Illfaments noticed by Mr. Bnily on the same occaslou. and, more or leas per> 
fuutly, by othen siniv. At the ouiu[|rBncu of the eun the beads were not 
noilc«d, owing probably to iho veil of clouds. The darkuess which previUed 
during total obaonratlou was not us roiuarkublu as biwl been anticipated by 
tnnet of the observers. Hi. Bamard, In a communication lo SiUiniaH'i Jour- 
mil (from who^e elaremcnt Ihe above facu are ||:u(herod), stales tliat ha 
" fuuad no difficulty in nuking pencil nou's at tUI« ilmv. or In rcadini; llnrs 
written in pencil In other parts of his note-book. It was not DocBEMiry lo 
brlnic Ihu Imok nearer to the eye than usual." 

Olnervatlons on tbo eclipse were also mode, under ttie direction of tho 
United States Coast Surrey on Ihe Pacillc coast, at Steilacoom, Wnehin),ton 
IVrritory, liy Lluuiciianl Glllis, U. 6. A. From tho report mode by Uent- 
Uillii to Ihe Supcnnicndcnt of tbo l^oasl Survey we derive Ibo follawlni; 

B M m* lowriity rose BoUp wJ. Mlb0» ..»iuti 

^ S3* "^^^^^ 
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It;, bcad« or soldcn and rut>}-<^li>t^ %lil diubod olniiMt «ntln(]r . 
tb« moon, not ooiislant cveii Ibr > a«cond at one JKiInt, liul Dlflillr Ai 
■■ reflection frain rl]i|i1c<l mitcr, and as tnutnUo In the nM|ici:tiv* plaee>af 
ib« colon. Tliii Lonii-ihrcnd broke np smldunlj', wlipti, for " " 
protuberanwR were notii'tvl Ixiyond tbe fbllDwIng Xmb of th 
lari^l one wus In the Tonn oraflalteoed cone or pyramid of < 
kboui on« minute In hcigbl by two mlnulot brood at Ibe bajc. The clood wh 
not • nnllbrm taant, but sppamitly an sKinvgatioa of amall ont< 
Konvnil lint whs a. mey |>lrik, wilh occoalonnl ipoti and e<.]gea oC _ 
wbilo llKlil> Of though >unllfibt shone obliquely tbroagb them, lllia 
CKtrcraely beaticlful afghi, and occnpled Ur. Glltis to intently that he M>i 
boat or tho chronometer. It waa then M dark that be mnld not Me 
■econd-diti on the gold chronometer without a tantcm. "KatslngntT' 
to the telescope," rayi Lieutenant GilUs, "a moat onirtordinair •eena 
apparent Over the moon's black disk ralora or tbe apectrum flulMd iK 
inleraeotlng rlrclea of «<]ubI dlnmelcr with that boily, and each apjlarcD^jr 
nrolrlnfc towards tho Innnr centre. Tho moTinu colors were not »ii ~ ' 
yondthu moon, Inn n halo of virgin white li^ht enrlrrlod It, wbk-b w 
uniformly traceable moru than a aeml^dlomeler Iwyonil tlw black 
This corona was composed of radial beumi, or itimmera, hadnn; 
darker or fainlvr InlerRtrccs mthcr than a diak of re^niarly diminlshlnic 
ioffoaing light; bat the gorgeous appcarsuco of the ipectrum cinrlea, irl 
tbelr liicuiinily chaneing bands of crimson, Ttalet, yellow, and (tnt 
thoroughly startled mo (rom tho ciuanimlty wiib which Ibo precudinit pi 
nomeua had been ohserred. Nor were thrae colors physiological reu 
from a change of position of tbe body, or of pivccding aljnin of algllt 
effortB to rccogniHi the dirlaion of tho second's dial, in darkncaii, and ■nb 
qnent direction of tbe eye townrda tho tunllgbt, for they continued viiibiB 
with the tulescope nt least ten seconila longer. As near aa It was posalbl* l» 
Mtlmnlc, tho broadtb of each spectrum circle was about two mlnm 
green colors were not dariccr than tbe tint usually called pca-gnen, i 
on the cdgca Hulhest fhim their respectiro centres; but neidior of 
■oetncd 10 retain a doflnllo position, and I was Irresistibly drawn to t 
Mmphillon, to tbe neglect of all tbe changes tliat might hare bet 
place In the protabrrauce and corona. 

"They vanished with the llrst appearance of sunlight beyond iho wetl 
limb of the moon, Ihclr sudden obllleration causing me to alter an exdai 
tlon which was rcKardod as tho aignal Ibr noting tho lime, a datum -Wh 
Imporlance bad been wiiolly forgotten la Iho fascination thus cooaed. 
cannot liken them to anything so nuariy as to tho image seen In tbe 



daring the eclipse, being otiscured wjih thick clouds. 

In Europe, the only point where the obfcoratlon of the sun's diak 
total waa Spain; and bore tho most eminent astronomers of almost e< 
coaniry In Europe gathered — the Bridah gorcmmcnt alone ploiHtig 
BtMUikers at the dlaposol of Ilieir adeniISc corps. About nny atntioiia waM 
i>eeupled, by aeTcnil hundred observers, among whom were LeVenier, Aliy] 
Whowcll, 8truv^, Hadler, Scecbi, and others. 

Belbre totality eonmenced, tho oolora in the sky and on the hills mm i 
tcrfliod as huvlnd lict-n mugnlficeul beyond all description; the clear tkj 
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B noitli tMnnied ■ deep fndJf^ polar, vhtle In the vest the liorlion wu 
(Hloh lilnck, like night. In tho eAM the cjcnr sky wns very pale bluR, wHh 
iirau)^ I'lil iwl-llke snniiH!, iind the liillfl in the «outh vrcre very red. On the 
fhadnw Hwccpine acroE^, Ibo deep blue in tbe north chaDKed like maicic to 
pale sanrine tints of omnse and rod; the tolors inpreaawl in hrilliancyj 
(irvbeiut, the «ky woa luudea. Sonie white iiuuseB at a little dlitance were 
broim he nearer, and nfuumcd a warm yellow tint. The ccli|iee-Bharlow, nisi, 
\» mentioned by loveral observers. "Our posllion," Bays an astronomer 
whu hod his iKHlliim at Moninyo, " was very near the central line, and we 
ruukl iliitini-ily mark iha heavy black pall as It passed over db ttom the 
nonhwest to thoSQUlbenst: but itn rounio was very rapid, anil it icemed to 
BWi«p pnn 08 like the leftendary chaxe of the wild hnntHninn." 

On the interesting question aa to the deiireo of intenniry of the darkness 
produced by ■ total eclipse, tbo testimony of observers tvema to vary accord- 
ing; lu ibcir pnsilioa. Tlie roHowin^ are some of the statements: — 

" The darkness during totality was less tban mlitht have been expeuled. 
It was caiy to read and write the whole lime, and no recourse to artifldal 
light WHS nccesenry." — LeFrrrier, ncnr Tarmzoiui. 

■'The dnrknoss was Kreat; tbormoraelHrs conld not bo rend." — JU. Lome, 
FanU dtt Mar, »tor Santaadrr. 

"For three minutes ll certainly wus very dark — much too dork to rend, 
tlioii){h t rouldJastdietinKuiah the Hgnrcsonmywaich; but the moment I he 
leant limb of the snn rcappeitrod, It was oslonlshinf; how instantly the H^bt 
returned ; and I can well understand how eomparatively small Is the diminu- 
tion oril|;ht durlngn portlHl eclipse, even when the son Is almost completely 
hidden," — Mr. Pacte,Miiiaiil 0/ Jtionrnya. 

The efltii'ts on man and nuiure are also thus noticed. Says an ohserror at 
Santonder; — 

" The countenances of the men were of a livid pink. The Spaniards hty 
down, and their children screamed with fear." 

Suys an observer nt Vidoria; — 

" It Is Itnposslblu to describe the awe which enmc over o» all. I do not 
hesitate to any Ibat the whole scone was by i^r the mo»t wonderful 1 have 
ever bchchl. There is no phenomenon in nature that eun compare with it 
In Interest." 

Of the cITeels of the total obsrurailon on the brute creation, also, we hnve 
the must copious aecounls. Mr. Lowe, l>om Fuente del Mur, writes: — 

"Fowls haslcned to roost, ducks eluiilered together. plReons da^hed a^nlnst 
iho sides of the houses, Howers closed (Bibiiciu Afriauiu* ns eariy as flvu 
mlnuie* post two); at 2: Sri eocks lief^an to crow (ceasing at 3: 57 and rvcom- 
mcneln;,'at 1:03). As darkness cume on, many butterflies wlilch were seen 
Hbiiut flow ns if drunk, and nt last disappeared; the aJr became very liumld, 
fo much BO that the gross felt to one of the oliservcn as thonsh recently 
mined upon." 

Father Secclii. fho well-known astronoraer of Rome, ohsorvod the eclipse 
rrora the snramit of Mount St. MiehacI, in the desert of Palmae, in Spfllll, bal 
did not see (ho phenomonn of Baily's bends. Uu descHlies the eurunu, during 
the whole time of the toml eciiiue, us maKniAeene, hut most brilliant on the 
ekio on which ibe eclipse bei^n. Id ti^lil was uniformly of a boauiiral 
silvery white, thadin); utf Rnduully from the margin of the moon to the 
dlaiaitce of about half its diamciur. Ftum iliii illstanee sheets of light ihut 
_stf In certain directions, some of tbuui as long ns a dlamuier and a qoa 
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ardiamoon. He nolired nd protubpranns wbile Ihs n 

tvlllnil Ibo moun. aii'l nito J<i«t licforc It vmrr^-nl. Al ihb tii 

vurir InrKV niiintuT of (1mm. aiul hIhivb nil ■ twI rldirl. ci 

vppiinllMi Tnim Ihc rvat luid Ttmn Thu lurtnr ninr^ln (it ■ ■' 

WtilW >pu«. Iw HKtiro wns cloniraipd; li whs iwisicd itnil jhirp at ll 

extnanlllsa, and nboul U)iri;r gpcnndi in lencih hy tluw In hn^ulth. 

•mm mtii; smsllcr ones. In rc^M lo tbcK phcaomciu, bo unit ihe 

Inelangiuwo: — 

" Uy canvlitlons upon Ihenttnre ortliot wlilrli I nnwaratbiit Ihe pi 
m* were real, and thai I tnilrfaw Ibu fliniea tn tbe cular atnioipAcra. m 
Cltmitii Riapeiidvd In thcw IliiiDiUi; It won Id be ImpoMfMc In lnut£in« an 
thing clw, as, fOr exnmjilr', thnt It micht be some phenomcn 
or TolVaellon. Tli<> clenr (ir.idnaiion and dhilni!! mlngKii!; of tbepaadi 
btontom colored light witb the white photoRphera n-ae t>T » rbanmr M 
dMinct that It can never b« misrahon Tor any plienomena of Ir 
rcn«ci]on. or any lilnHion whoicvcr. I do not doulrt that ii ivalt; t] 
■o the nin, and the Btnictare or these suspended clouds lends to 
my muvSftion." 

M. Petit, Dlntclor of tbe OtMcrrnlOTT at ToulMM, KTsphlnilly dou-rihca' 
the red proiubemnceii ta follows : — 

"I have measnred (he Incnndrarent Finnnntlonfi irhoH) dlmrn«l<HM on th 
oeraalnn were enornionfi. and whoM forni ban prorcd to loe. In Iks rao 

Mnclni^lvo mannw, thnt they are I m mm w clou da Aoatini; in the Twt mm 
pllcnof the aun. Two of them were an mut'h as sixtr thooaanil nlltal 
IhlrknMs. and two hundred and forty thousand miles tn length I OfdWNta 
a considerable part was eepaniled from tbe solar disk bj an extent of at Im 
eiglilMn thnuannd mllca~-a dniiniflnnM whirh proves, beyond bTI deolil^ 
Ihut they are not mouniaina la tlic sun, as hna liocn surmised. Their illnia»> 
iluns dlmlnlGhed from llje slda towiird which the moon moved. I was abli^' 
durlne the brief dnmlion of the pbenomennii, to follow and moaslira Iblt 
Tarinilon of ihcso dimensions, and (ho rtsali, as before, kims to pn*« tkal 
tbesa peaks bekinB to Ihe urn. Espwinlly was I able, Sllcd with a , ^^ 

(MllllR Of wonder and awe, lo mnisani tha bclgbt of llie solar atmoaptCNf 
wlileh, In lis least den»e and most Irre^nlar portion, eiiends to fH174i« 
mlnnlesofadeirrce. Ihnt is. ut Ifnnlone mililaa Gvehnir 
aTnvo the pboioi>pliurc of the sun," 

U. Ue La Kuc, wlio was allnehcd to the cnlle of Proftaaor AllTi tM ' 
Ainronomer Royal of Kneland, tlius described thi^ phenomena of Ibe edIpM j 

" Same minnics btifore the (otaliry I distlnnly saw th* whole nf the In 
(ll«k, and a Inminons promlnmieu on the enn of the uinlih. This w 
fittbte, while Ihe tun's Imaxo was tcHcrrcd by a fimt surfBe« fixed at ■ 
■tlfflc of 45°, In the eye-pleee, and Ihe Intensity of lis ll^'ht, P 
mneb dlnilnUhed. The upper surfuix of iho class diagonal n 
however, «lt»ared to ihe extent of onivhalf, ami, as I bniuirht lirin mMbsIII 
Mvcnd hairjnst prvHiius lo totality, I pemlved % lareo «)leM af'p 
» on the ca«t. A Ntils lo ibe oast of the scntth a brtlllnDl (4mmI,^ 
1 frtm tbe sun, and at some distance trora the muon, e 




brilllnney of lhe"0 prominences i 

" B nironn. They were 
did DM In (^ni'ml pre'cnl u ird or 
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ilccidcd bnt thlni rose tint. Mai'h iloinll wa» rlHlble in tbe proinlwraawa, 
boHi of liiclil, sbadis color, niul i^DnSguriiilmi, The Eldo towunU ihe aun 
WW) iKit briiihter llian lliu uripoHlle Htile; but in somo oaiM) tlic more diilBDi 
Irfwiionit of Ihc proiulicrunvca were fujnlcr lltnn tbe nenr poniuris. It I» not 
liiqirabuMu, (iit!run>ru, tliiki tliuy miislsi of ^nswus iiiaiicr In un Intenm 
lUlo aT liiFuiiluereiire. Tl>e BnrfM-e or soiiie of Ihe luKlurn luniirtoua 
pn>iniilvni.'d next lo llw niooii vim, when Hmt seen, very Irregular, uiid far 
luor« so ibm wu HllrJbutiible lo muuntnliiH a» acvn In pmfite on ibe moon's 
i)Jga. TblH IrrHeuInr outline ntar, however, be explnlned by supimitln); 
thcu prontlncncca lo have been Srat seen floatiuR, like clouils In a mmpat- 
tnl atmocpborc, U *oinu liiilu distance from ihs gan's siufiu.'e, and, conse- 
qnenrlf, frotn the moon's edtse — u tnppoeiilon whirh la sapponed by [be 
fiii^ Ibut one audi prominence or luniinouji cloud wua sem distinctly de- 
cachnl, and al aome distance from the dark moon. As the ^oon j^lded 
over Ihe inn's disk, Ihe hiner outline of the promlncncen In Ihe eimlem hent- 
Is^hcre became lees and loss [ndonled, and al last iticy were bounded by iho 
rwiirly even outline of Ihe moon's limb. Aa the Buatem proralneofos became 
Kradunlly covered, a mounuln-tike penk, Kcn at Ursl aa a mere point In Iha 
northWiBt quadrant, (jnuiujilly pTf In dimoniloni, then presented several 
points, aud at lost reaembled H)mewhat a colossal ship in ftill sail; and, ex- 
tending fh)m this Ihraugh an an' of 1)0'. there camo Inln view In the nonh- 
wntt quadrant a lone streak of liimlnons prominences, vni7Jng Id breudlh, 
and with a fe» poinu proJertinR oulwardi. Thla Hrraik became very jogKcil 
\n lis Inner ouUlDe as ihe moon glided off from it, just previooa to the sun's 
nappennincv, when Iheee luminous prominences presented the same pbe- 
nomena as those on Ihe eosiem cdKo; that is, ihoy appcansl like clouds 
tloullntt in a irancparcnt BCmosphere, n little dislnncc from the sun. 

"As the promlm'nces which wo see beyond Ihe sun's IMnb on [he ocrasion 
of > lolnl ecUpHD ara merely inch as are, from tholr altuatfon, seen In pmflle, 
it I* fair to presume that such prominences must exist prelty Kuneralty dif- 
fused all over Ihc sun's photosphere, and that they must bo at ell times visi- 
ble either OK IlKht or as dark markluKS on the snn's diek. Whether they are 
the briKbt portiona or faculai, or the darker portions (not the apols) of tbe 
Gun'a mottled disk, or whether they may not In aome coses appear more 
lirlehl. and In olhois less bright, than tlie i^neml brightness of Ihe sun's 
disk, mast still be n matter of coiijecluro. It is an Intoretttn!! fact, bowevor, 
that on Ihe nineteenth and iwenilolh a laq^ mass of l^enlm, BurronndlnK a 
ennip of small spocB.came ronnd intoriew by the sun's rotation, which must 
have occupied very nearly Iho poiiilion of Ihe briicbtest portion of a htqte 
Birrnk of promincncea on Iho soutbcaaicm quadrant. The promlnoiioci 
In lUime cases did not project beyond the moon's limb to a ereatec extent 
than Ihe thinnest litie, bat In athcra tbe promltionee leached a dltftunce of two 
mlimies. The delnched cloud before mentioned, when Hrat seen, was about 
hnlf a minute |1J.*>0I) miles) beyond the position oempled by the moDii's 
dark limb. It prwenced a double curvature on Its northern side, both curvl' 
lures bring convex towards the north. It InellntHl, In a curved direction, at 
bIwui an angle of 00^ IVom a radius lowardi the east, and was a minute and 
a half 14-2,000 miles) lon)(. As Ihe moon gilded onwards in her coune. sbs 
approached It gradually, and al Inst loucheil the extreme point of Ihli lluat- 
InA oloild, which glowed with all tlio brillluncy of one of our own lerrMtiial 
rhHiilf at sunset. It presented a decided roau tint. Al 139 from tiM north ft 
« ramlndJDg one of a booincrant;. Impriilad II 
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> rulloilionhicd plate, Alihoairb I 

Tbe *Km iriu iwo minntis tgns 

ttiB nortb, Jiidiuln^ ilowiiwHnls i 

rluutl- ll la A very curioiu circumcuinn! UiM UiU protnlKranco iaiprinto^ 

Ituilf dinlinc-iJy, allboUKli it did tioi attniut tbe eye dliwled rapucially 

kxaUlir- Thla mar (■« acrounicd Ciir on tbe auppiMltioa ibat it en 

(beblc purple IJubl. 

"UyowD Dlwomlion*. and Ihow Qf otbcn, 
til at the iumlnoiu praiaiiiciiciss bclonj; 

kod Ibii is [datud bu.vond iloabt hj Iwu pbaloKraphs I obliiinod, at l»a 
fbreot porloda, duriug the toialiiy. They >how that the promineticoa m^i 
■ flxeil position lu regard lo the inn, and thai, aa successive [>oftiaw «if 
■DDon pouod before tbcm, tliey did Dot vbani^ nltber tbeir (ona (h 
tnoo, uxcep^iii «o tar Ihol lli« moun, by pa^tsing over them, shut oo om 
jmrtioii aflec anotber lowardH tho oail, vhlls more waa visible of tliow prq 
luborancci on the wot : and rrcsli pmtuborances come into view, aod wM 
depleted In the second phoi(i>!raph. A more important iDrecence. leaiUng H 
the same pbyait^ canclnelon, ie, llml the moon's disk distinctly slid betwcaf 
tbe uppur and tbe lower pronilDoneoi, by a quantity ineosumUe on Uw pbo 
lograpbs. Tbl> Is conflnnnl by llie Aaironomvr Uoyal's miMsuro ot anga 
litr position of the proininiiiiGos. 

"Just beroraanU uller the eclipse, son-pietitres wcro made; and daring llM 
ItmiutM of iJio ocllpae ibiny-OTio pboioicraphfi wero obuincd, Uie HMw a 
wbl>'b ate trnrcmily rc^Einivml. These will servo tiBrcufter la dalnrmlna tin 
path of tlio moon airuss thu suti'9 disli, and other dnttt, with eonsidarabW 
■rcaittey. The scrraleil cdse of the moon Is pcrfwliy dL-pictod in all tlU 
pholoicmpbB, and In »mc of them one cusp of llie sun may bo soon blaau^ 
by ths pn^ButionR of » Innur mountain, while the other reinains ptrfboU] 
sharp. Tha Indentationa of the concave side of Ibe luminous promlovnoe*) 
iw soon In iho phoioRrapha at the period of toullty, are for K^oater than tN 
wull-markod proHle^ of ilic lanar mountains shown in the pbotwraptaa d 
the oilier ploiwa rif ihii vHip«e, The surlnco of Ibu sun, just bonlerioK tha 
mmin's dark dlsli. h brl^hliu- for a short disunco than tbe olber pontun*,— « 
^ phenomenon dcscrvliin of nticntton. 

" With the Kew Pliolo-helloKrapb the moon 
Imce or a picture with an oxpoEiuro or one u 

luminous prominence*, which wcra procured in the iianiu Hme, at* ott 
•xposol, and the corona has eleariy depicted itecU on both the ptatca; (I 
llttbi of tbe caroDu is therefore more brilliant than ibnt of the moon." 

H. LoVerricr ohserrcd the eclipao at TarrK»onn, in Spain, SBsiated hyll _ 
Ollacumac and Yvon Villnrcenn. In his official report (o tlio Frcneli itot^ 
■mrnant, ho says: "Thefint oldeci I sawaftec the eouimencemoiit of tM«' 
Ity was an laolaiod doml M-piuwvd fVom the moon's liorder l>y a space aqn 
to lu owit breadth, the nbolc about a minute and a half lil^ by iloabte Mm 
latiKlli. ti« color was a bwntiful rhc, mixed with shades of vlulct, and 1 
tninaiMuvnry seemod to incraiiee even to brilliant white in some pan*. . 
UttiD below, on ilie H|[hi, iwo I'hiuils lay supcrimiKwed uu eacb otbor, di 
smaller aliove, and the twr> of vcl7 luiequal brillianey. The rest of Iho WM 
nl(:o or the diak.and Iho lower pan, showed notbini; niom than It 
eonina, tbe light of whieli waa perfbctly white and uf the tnvaieat htiltiantx* 
Itn, iMrty docrws Ivlow the borizonlal diBmetcr on tho eut, 1 dlsoovgr ' 
M^and adjuinfu): peaks, the nppcr sides both tiiited with rosy k 




t lisht, whflu Ihe lower slrles were brilliant white. I do not doubt that 
the MMhcd rorm I aitsiti:a to these pcnks Is real, whic^h, lu it contraaioil with 
that or [he first BplWDdogOs I hiivc iloscriln;!!, 1 vErilleil witli jinait run; 
iiuirw>T«r, in sliiftiTi},' tlio lelrw-ope, whoae liicli jiomcr pcnuidcd a niyht of 
only B Bmall part of the Hilar dish ru one lime. I mw a ttiird pcnk, n Iliile 
bigher, nbo tooth-fbrmnl, uid rcsembllD" ilic mo vthen in color uiid (una, 
diffeTing only iii its lur^r dfanuDaiuuri. Tlie tvnialnilur of the disk otfiruU 
nothing remarkalile, 

" The Tigible part of the cmeri^ent son, orcr Its whole breadth and up to 
the htight of Mvcn or eight loeonds, naa covered hy a bed of rosy clnuiU, 
which appearod lo gaia in thicknesa as they emerged fraia behind the disk of 
Uic moon." 

Tho coneliuioa arrived at by LeVerrier respeetinft these rosy appenilaL'fs 
Is, Chat they do not, as bas been supposed by some, lielontt to the moon, or 
to the earth's atmosphere, bnt lo the son, and that they should hereaHvr be 
dni^nted as "solar cJonda; " uid, inakin? an oppllmtion of his conclusion, 
he adds: "A reconstructioTi, or even a complete abandonment, of tlie llieory 
bHhnto prevalent aa lo the physical conatitntion of Ibe sun appears to me 
cwenlial. Itmiut givi^ place ioodc fbr more simple. Wc have been hitherto 
■Hnred that the sun was i-om]iosed of a central dark globe; that aboi-e this 
globe existed an itnmuniio atmoitphcrc of sombre clouds; allll ht);hcr wns 
placed the photosphere, a self-lnmiiioiiE. gaseous envelope, and the source 
of tbo light and heat of Ihe sun. Where the clouds of the pholoepherf ore 
rem, says the old ^eoiy, Ihe dark body of the sun is seen In the spots wliii'b 
so froqncDily appear. To (his complex coiinjintion must be added a tliird 
envelope, ftinnod of the accuTnalittion of roseate clouds. Now, I (bar that 
the greater port of these envelopiis are oidy fictions; Ibnt thesuu Is • boily 
luinioous simply because of its high temperalnre, aiidcovemd by an inilirukun 
layer of roseate matter, wliose existence is now proved. This luminary, tlilU 
Ibnnod of a eoniisl nucleus, llqnid or solid, and covered by an atmospluu«, 

b within the law common to the con^tilulion of cclcaiinl bodies." 

D of LeVeTTier is not, howercr, llkdy lo be acquiesced in by all 
\; andH. Foye, in preMinling to the French Academy along lec- 
B Duon Foiliiiucb with an account of liis oliservaUons (also in 3]ia]D)i 
M it to be his opinion, as well as that of Baron F., that Ihe ccJl)ise of 
T9V) nirnifihBS Ihe most decisive evidence in lAvor of Ihe opinion which 
rofein Ihe conma and Ihe luminons clomls to simple optical appearaocei, and 
not to the cascnlial ronstliulion of ihe sun or of liis atmosphere. M. Pays 
odds, that the opinion appears lo be conflnncJ by a comporbonof the rccolts 
of other ohtcrvcra, — that the sun has no atmosphere, and that the appear- 
oncea roeorded are purely optical. 

H. Tnunowskl, who obaorved tlioeclipse al Brivleaca, in Spain, with specdal 
refeivm^ to Uic jiolarizstioD of ll|lhl, comes to the following conclusloni: — 

(1.) The light of llic ml prol uberani'es is ivot polarized. In this renpoet 
ihcy reeemblo clouds in our atmosphere, Mny we hence conclude thai iheso 
are solar ckiudi, i»ni]iused of panicles, not guscous, b>u liquid, or even solid? 
Tb« high inmperalun! of llie sun leads us to infer thai ihoMi ctontls are con- 
ri of Tory rolVaiioty matter. 

^) Tbe potarixnlioR of ih« corona proves ibat its light emanated nom ilie 

The bright, very dcddod, polariialion, proves iltu 

IS panicles fnim which It was rdlwtod aoud tl 

y at the maximum angle of jiolai 
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anslo is fbrlj-livo liejtrets; but in onlrr to 



In rontiwlion wilh tb»«i'1ipae, BomB cnrioQ! solnr phenol! 
BiBiii bj M. Li^, wlio hu been engagod there fbr some time In varhM 
■cieDliHc rescan-'bcB, may bo of intraesl. On ifae lltb or April, 1890, «bMi 
noon, iho brii^blnees of tlie son ws^ sodden); diminiibed m> much tbat 1 
mlf^c l)e look^ at without pain to tbe eye, altbongb tbc akyi 
dear and floe. At tbc sunc lime KTemI penoni ttw (llBtinctly, niili i 
nailed eye, ■ atnr doao to the sun, which, trata its posliion, must bvng bi 
[he planet Venus. It was aflerwonlB rslcnlated ttuU the Itrilliancj of Vci 
on that daj' was only tbree-Onhs of that wiilrb wonlil make It a« diaUi 
under ordinary drcamBranccs, ~ tt t»a which pravca thai (he obMtmiioii 
the sun was not Unu to atmospheric cansos, Had ibo state uf the KnuMpb 
prodiuwd that rfh^ct, it would, of courae, baru rendered the pianet itjll m 
Inrialhle. This phenomenon Is, Ihereriinr, ranEiiIered by H. liala •• rind 
to those wbich am atatcd lo have ocrurrcd in I lOG, I3U6. I&17. nod 1700, not 
which have tmn nCttihuied to Qk paaaaga of coiDiiaU i^Iuuds of 
aaosi the sim's disk. 

MEr&ORtC PIIEKOMKNA OF ISflO. 

Mft*«ri>fJttlvV»)\, TWO— On ihe avenfnf; of July QOib, IBBO.tme 
moat i^markahlo meteors on record appealed orrra fionion ot llta 
■urtlia! at Iciul a thousand miles in leiiglh ((h>m S. N. W. to 8. 8. £.) Iff 
■even « eljtht hundtird miles In width, or lYom Lake MidilKDn toibaattf 
Stream, and ftum Maine to Virtnnia. The Jb1lowin|[ approxlmatlrc iCMt 
reipeccing the dire>ct!on of tbc path of the meteor, lis height aliova tbemti 
etc, have been dcducwd hy Mr. C. S. Lrmnn, of New Ilaveo, Ctmo., from 
(vmparison of some of the most reliable of tbe obsertatloiu irbleh wn 
mudc upon <t : — 

1. The vertical plane in which the moieor moved cat« the earth's aDrlkn* 
In a line crossing the northvm pan of Lake Mlrbiean, piusin); through, 
lerr near to, Goderich, on Lake Iluron, C. W., Buffalo, Elmlra, and !Hi« 
Sing, N. T., Greenwich, Conn., and in tbe same direction ocroas Long UuA 
Into Iho Ailanile. 

2. In thi* plane the path that beat satisflci the olxcrrBtion is mtuAUt 
■tnUght line approaching nearest to the earth (Ibrty-one miles) M k poll 
about south of Rhode Ifland, and hailQK an eleratiou of forty-two mill 
■ho™ Long Island Sound, of (brty-foor over the Hudson, fifty-one al Btnln 
aixty-lwo at Itaffalo, eighty-live over Lake Huron, and one hDndred aol 
twenty over Lake Michlgnn. The western observalions, however, which 
(bw and Impertbct, sevm lo Indicate a somewhat greater elevation Aas ' 
fbr tlie woBtem part of the path. Poteibly, thentOire, its Ime form majr bavfl 

convex towards the earth, irgalting ffom the inrreaaiiig 
anee of ibo atmosphere as the meteor descended Into denser portions of Ik 
Tlie observBtjona made this side of Buffalo, which are somi 
ami many of them pood, are very well sstlsned by the straight path 
dtwribed. Funher and more aci'amlo obscrvacions beyond BoflUu 

I for detcnnlning the ime fbrm and position of the orbit. 
In iwpcct to the eanb'a siirfai-e and in apace. 

~l» elOBe Biiproximafion lo patalleliam to the earth's anrfac* i.f &r 
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^^^■RMn ponkni of the nbserrFcl parh l«avn li a matter or dnuhi, roiuiilcrirui 
^Hb inip<'0»"ti<"> or Tlic obscrvaCiaru, wliethei tbe meteor HiuDy puwd nut 
^^Rtbe aliDOEiilKin! uid went oli iia way in a disturbed orbit, or deiH.vnt|iid 
^PJI^nollT iulu tbe Allanili'. The former luppoeiliuu Is, pcrliHpa. the more 
^''jRDlMbla, ciipccully if tlic patli was curved, as above an^t;c8tcd, instead of a 
Mnlcht linu. 

t. The meteor cxbibitcd difft^rent app«nranc?e» iti diRi^rcnl parts of Its 
cmirsD. It eeoma to have licca oiieercoil lirai as a single budy, more ur less 
olan^aUKi, (gradual I; increuing in btilliani^y, throtving off ociasiuiukll}' sparits 
aud Qokva of light, uutil it niched Ibe neJKhborhaod of Elmiia, N. Y. 
lien aomelhini; of au expIoBion ocenrred, and the meteor aeparateil into 
two ptiiicipal portions, with many sobordinate fragmenta, alt conliimlni; on 
Ihi^ir cooth: in ■ hue livhiiid Gai:h other, ami slill seanerinfr luminoiu sparks 
along Lheir track, nntil a point was reathed about aouiti of Nanmcket. where 
■ aecond considerable explosion took place, aod aflcmards ilw prjtidpal 
fhic;menti paused on tilt loat to view in (he distance, |Tbu iliatsni.'e ont at 
srti at which it was seen is reporlnl at between Ihtve and IViur hundred 
miles. — /JdiVor.] The most tmslwoith.vabaorvations ivprcscnl llie tueleor as 
diieppoariiig wltile yet several degrees above the horizon ();cnerall; from 
three to six or eight degrees). 

5, tl Ib not easy, from the observations on hand, to determine wlih mucli 
acmiacy the velocity of the meteor white puKatng throiyrh onr atmosphere, 
A Foinparison of (he most probaMe estimates of time with ihe length of the 
path ohservcl gives a velocity ranging IVom eight to llfteen miles a accond- 
PmbDbly twelve or thirteen miles is a Tolerable approximation. This, allow- 
iag fbr Ihe earth's motkm in Its orbit, gives twenty-six. or twenly-aeven mile) 
a scroml as the actual velocity of the meteor In space. Its relative velocity 
may hitvc bvcn mach greater when jnsl etitertng the atmosphuro than otter 
(Deoaniertng its accnmulaicd reiiiBtanea. 

6. The actual dhimeler of the lumlnODS mass, taking lis appareot diame- 
ter ns nearly equal to that of Iho moon (the estimate of many observers 
nearsat its track), most have ttecn fh>m one-fifth to otie-thlrd of a mile. 
Many osdmatcs would make it much larger. The two principal bcAds, 
when pasilng New Haven, must have been from one to three nillui apart— 
Saiimitn'iJmmal. 

The cfcnlng on which this meteor appoored was opprosilvely urarm and 
close, and great numbers of people were, ronBequently, ont of doors or ni 
windows, In altundons favomblc for witnoseing tbe phenomenon. Tliu 
luL-ieor fln>t attracted attention by Its light, and, on loolilng up, the majority' 
of obHirvcra saw two balls of flnmc couming across the sky. from wot lo 
mul, " like two chariots of Are urging their way in some mysterious race 
over the mighty course of the tlrmament." Tbe motion was m^lostic rulhcr 
lliiin rapid, and the apparent nearness of the (lame to Iho eanb caused many 
Id sappoxe at first that It was merely a pytotechnical dicplay. 

The meteor was Ec«n by a gentleman In Boston Itirough a teleseopo of 
miislderablt> power. The obFcrver chanced at the moment m be looking ul 
the plaiiei; Jtlnm, and seeing the light of the meteor, he turned his teleecopa 
utxm it. and followed Us course until it passed out of sight. He made a 
sketch of 1(1 apponrancc, showing that the train of spnrks which It led 
lichlnil came from Ihe front of tlia iuhss. wlierv, fiDm the compression ofibe 
4ur being gi«aleet, the combustion was miisl intetue. 
«■ G, P. Bond, of (he i;nmbndae 
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that tbit meteor did not Tall tn tlic <»nb, nor wiu it wholly ronsninal, bnt, 
continuliiR ou its ooarso, piwBcil oat of lhl^ limils of uur lur 
over the AtUnlJc OuCiaa, anil rosained lis orij^nul clntruMcr at », wandorra' in 
the plunclitry apacea. 

Metmn^AuyiutSdaiid 6(A, ISnO. — A mtttor rirnlUng In brllU«nE7 that 
of Jaly 'JOtli WIU ezleniiivDiy olK^ervei] throuiilioQttbeaonlheni Unltol lllw 
on the ewnlaK ot Au)^st 2d, between ten and eleven o'clovk. local nnie. I) 
appean to tinvo pasaod from eut lo wiil, vertically, ovsr TenncMoe « m 
minutes paat ten, Kuosville time. " From three to five mlnalcj sftar iha 
dlnappcoraijco of Iho meteor, a report was heard, like the i 
elghl-ponnitcr, whlcii was followed by a long rolling rcverberatorf kiiiii4 
of more than a minute's daration." 

Another brIIIluDt meteor was seen in the ■oathweBi, from New Bavea and 
New York, between hnlf-post seven and el^ht o'clock, on Ibe evealtiic at 
Angnat eth. It passed In>m south to north, and, notwlthslanillns the ila^ 
Ufihi mill TemalninR. uttroctud attention ovor a wide extent of cDUitlrr> 

FaU af Mffeorie Slona al Seie Oinrard.OAi'o.i — About one o'ckx-Ji, on tilt 
first day of May, 1860, tbe people of Soatbeastern Ohio and KotthweMMt 
Ttixlnia were startled by a loud noise, wblih whs variously atttibuMd to tilt 
Stint; of heavy lannon, to tbe explosion of Bloatn-bollers, and 
quake. In many esses houses were jarred. The area over which Ibis raplo- 
■lon was heard was probably not less tban one hundred and lifly tnl~ 
disnietor. The cantrat point from which the sonnd emanalvd *|>pei 
bavebcen near the soullium part of Noble Connly, Ohio. At New Conconli 
MtukinKum County. Oliio. there was Hnl heard in the fky, a Utile 
castor the icnith. a loud detonation, which was compared to chutoTat 
flrcd at the distance or halra mile. Aflcran interval often seconds, a 
altnOar report ; after two or three aeoondi, another; and soon, witb dli 
iU8 InKrvals. Twonty-lbreo distinct dotonatluns were heard, after wlifcb tiM 
naunils became blended loxetber, and wore compared to ilia rattling flt« 
an awkward gqund of soldiers, and by olliers tn the ronr of a rnilwajr Ml 
ThcM sounds, with their ttverinrations, are thtmitUi to have contlnaed tm, 
two minutes. The lest sounds seemed to comerrom a point In Iha Mulbi 
forty-five degrees l>eluw iba aenilh. The result of tliis conaonadlng waa 
fitllinit of a largo number of stony meteorites upon an area of aboal 
mllosloni; by Ihrw wide, The sky wns cloudy, bnt some art]iu«ones¥ 
•euil Hrst u " Illuck specks," tlion as " blouk birds," oud finally laillof 
ths ipvund. A Rrw were picked up wllhin twenty or thirty uiinutea. ' 
wurmesl was no warmer than If it had lain on the ground exposed n 
sun's rays. Tliey ppni-tralwl (he enrth txom two to three fti-t. The laq 
■tone, which weifthed uuu hundred nud three ponnds, iniick the aaitb tt 
Aid! of a lortpi onk tree, and ancr cutting olT iwo roots, one five laeha 
dlamuler, and gnuing a third mot, It descended two f)Kt tcDlDchMhHi>li 
clay- This stone was found resting under a root wbkb was not CM «0t I 
is now In tbe cabinet of HaHelta Colle;.>e. About Ihiny uihnr sKitiM « 
(bund, one of which had a welichl of Hny-thnw t<o'i"di>, and aaoAOT 
thlny-alx and ahalf; and tbe entire welt-bt of all the rragn)ent« 
Is eetimslcd at abmil seven hundred ponads. All the stoues have lJic« 
appcanuit«. They ore iiregulnr blocks, and ore covervd wltk 
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peculiar block meteoric crast. Tntcmnlly they are of a blnlsh-pjay color, 
and show nnmcrons brilliant points of niclcelifcrous iron. 

Professor C. U. Sliepard thus reports on the composition of the larnjo 
fifty-thrcc-pound specimen : In its intermii aspect it approaches the stono 
of Jckaterinoslaw, Russia (18'25), thouj^h it is somewhat firmer and moro 
compact. In cmst the two are identical. It is also similar to the stone of 
Slobodka, Russia (Auirnst 10, 1808), and compares closely with those of 
Polite (October 13, 1819), of Nanjemoy, Maryland (February 10, 18-28), and 
ijf Knieschowka, Russia (March 12, 1811); but the crust is less smooth on 
the Ohio stone than in that of the latter. A pearl-gray jxiridot forms the 
chief constituent (above two-thirds) of the stone. This mineral is often 
rolled up hito obscurely-formed globules, which arc so firmly imbedded in 
the more massive portions of the same mineral as to be broken across on 
the ftmcture of the stone, which therefore presents a sub-pisiform appear- 
ance. Snow-white particles of Chladnitc are thickly scattered in mere specks 
through the mass, and closely incorporated with the peridot. The nickelic 
Iron, of a bright white color, is also cverj'whero thickly interspersed in little 
points. Pyrrhotino is less conspicuous, thoujjh often >'isible in rather broad 
patches; while black grains of chromite are easily distinguishable by the 
aid of A glass, and sometimes -with the naked eye. 

According to Professor Kvans, of Marietta, Ohio, the results of the various 
ot>ser>'ations give to the meteor a height of forty -one miles over the northern 
boundary of Noble County, a diameter of three-eighths of a mile, and a 
relative velocity of nearly four miles a second. 

It was seen, through openings in the clouds, at various points along a lino 
of sixty miles, extending from near Newport on the Ohio River to the neigh- 
borhood of New Concord. The evidence, upon the whole, does not indicate 
any descent of the body towards the earth between these limits, or any 
change In its size or appearance. From this fact, and the great height of 
the body, and the absence of all evidence that it was seen or heard in the 
northern part of the state or beyond, it seems probable that this meteor was 
not dissipated in the atmosphere, but passed out of it again. The shower of 
stones which came down near New Concord had probably been detached 
fh>m the principal mass before the latter came into siglit. 

Dr. J. Lawrence Smith, of Louisville, Ky., after an examination of all the 
tmcts connected with this phenomenon, writes to Siliiman's Journal that lie 
Is of the opinion that no fall of meteoric stones before recorded possesses so 
many points of interest as the one in question — surpassing oven the far- 
fkmed fall at L'Aigle, in France. 

Meteor of Attgttst 11, 18<50. — During the past year the only fragment of the 
great meteor which exploded and was seen over a large district of New Eng- 
land and New York on the 11th of August, 18<)0,^ has been examined by 
Profbssor Shepanl, who reports respecting it, in Silliman*it Jourual, as follows : 
The cmst of the stone found at Bethlehem (Albany County, N. Y.) is very 
pecniiar. It is double the thickness of any in my collection, equalling that 
of tHIek pasteboanl. It is perfectly black, and very open in its texture. 
The outer surface is rough, l)elng nowhere perfectly fused, but only semi- 
▼Itrified. Without being fragile or carbonaceous, it nevertheless resembles 
in color, lustre, and porousness, certain surfaces of mineral charcoal. The 



t See AnnucU cif Scientific DUeovery^ 1800, pp. 415-17. 
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InKlior oF Ihc Ftonn Is equally pecaliar, beiac tonsely KrannlHr, Un> pw 
nnifbrm in (■hirader.tmnll. highly cryiMlline, and nearly tmupairnt. 
poBBiai ft brtltianl luitre. twins of a very li^ht p«y or erwnish-wbita 
Tlioy rormblo vulrwilc peridot more thao any spi^clca of ilii' MiKiilc cr f 
rpmr fliDiUy- Mlckultc: Iran, or a briglit white color, in dcllme OlKDwok 
■emi-cryctilline gnUn*, i« tbickly diffused ibrousb the mui; and it 
grain«, as well u Itioae ot the poridotic minervl, ire llvvked i 
points oT pyrrhotlne (FeS). The Bpcclflc gravity In 3M. In e™>a«) Mh 
Bod ttlixt In llie eyo il nppronchca noamt la Iha Kioln-Wcnilcn Mans (S^ 
tember tO. 1S13) ; but it dilTen Dvm ttili In being lurgcr irmined and ioam 
m liH texture. 

Mrltniila of llarrison Counlp. Indiana. — A raniarltahle fnll i>( mdeoM 
■loiie-i tonk place in Harrison Counly. Indiana, on llie ^b of Horck, 183 
which is ihiu reported on, in SUlivum't Jmrmal, by Prort«*or J. LameM 
Smith, who visitud the locality and personally tnvestlptted tbe (koU fH 
nected with the occacreix.'e. The time ut wbkli it on-nmKl tXom o'dM 
In ttiG inemoon) rendered the phenomenon of ready obaorvatkM. The m 
of utiBcrvallon wiu about four miles square, and wbcreter penoiu «« 
about in that area the stoaea wore heard hiesiajc In the air, and Uien •H)Ui|| 
on Ihc ground or among the trees. Hardly a (ingle person In the in " '~ 
Tieinity of the Dccurreni'o mw any llngti or biaie, as was noticed by all Klu 
h«n] the report tVoni a dletanco. Three or four load reportt, like tbe bunt 
Inn or twiulKbells, were tbe flreC iiitt[nation§ of nnyihln^ nniuDal. JL niiA 

liur of smaller reports followed, rescmbllni; thD barellnjc of slones la a !&■• 
kiln. The atones were aecn to fail after the Srst Ibnr loud oxplMhiaa 
Thus« who happened to tie in the woods or Dear them hean) the stones dtoi 
tiartly «tr1hiti(t amongEt the trees. In some places tbe nolite of the fidUni 
■ronea In the woods alarmed tbe ralllo and horses In [he vicinity, so tbal 
they Hcd in terror. A pc<'ullnr hissing noise, during the foil of tbe ttonm 
was ciMriy heard for mlica around. A very iiilelilgont lady deot-Tlbed N 
as Tory much lilio iho sound produced by pouring water upon bot atollMi 
The oir acemcd as If all at oace it hud become filled with tbounatlda of Ma 

Four specimens of this meteoric fail wore found, the birireiit of which — 
weighing nineteen ounc««~r>'il in the kitmIs of Duena Vista, Ind., and 
butiod itwirin hard gravel lo the depth of four or It re liichea. TbeyaraaSl 
covered by ■ very black vitrified surface, and when broken sliow tbe It 
puy color of stony nicteurllcs, interspersed with lirlght metallic paftldM» 
A chemical analysis of these (Vogmenls gave the tisual meteoric conattRMlu^ 
vte.. ulchcilferous iron, phospbnivt of Iron and nickel, sulphnret of IHM^ 
olivine, pyroxene, and ulbito. with traces of cobalt and copper. « 

Simtiny Hbtnitf Augvxl 9-\0, 18t», — Since the yeiir ISH. at least, U bM 
been fbitud In the uortfaern huailspliere, whenever the weather baa [iiiiniilll^ 
obaervHiion, that shooting stars have been nnusDolly abundant darlaR M 
period of several nights in August. gniduHliy Increasing in nuoiben fcr I 
fbw dnyi up to the lonlh of the month, and then gradually diminlabl^R M 
ftflquuno- Willie every olbur inclcnric period bus inierraittod. this it 
August iioids out with iiicie change. Observntionn during the past ycM 
Indicjile no aimlnotlon of thin phenomena, Jin Aundmt ami nxtf difllKMI 
aboacing stnn being recorded by a party of observers In ijew ilaven, Ct., o* 
the night of AnguetDth-IDth. 

Oii Oir Lumiinally of Mtlrvn. — ia un article on this subject, comlmuil- 
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eatod to thS PkOamfphirtd Magazine, April, 18rU), by R. P. Gray, the anthor 
proposefl to show tliat tho luminosity of shooting RUirs cunnot ariso fi-om 
their reflecting^ the solar lifkTht after emer^infr from tlio carth'fl shadow; nor, 
oo the other hand, their sudden disappearance arise from their plungin": into 
that shadow. He enumerates the three current modes of accounting? for tho 
luminosity of meteors : first, tlio aforesaid supposition that tlicy are them- 
selves opaqoe, but illuminated by soiar radiation while exposed to it; sec- 
ondly, that they are self-luminous, an opinion which all have now nearly 
abandoned; thirdly, that they become incandescent upon plunjjinjr into tho 
earth's atmosphere, either by friction and the enormous condensation which 
their rapid flight causes, or by absorbing oxygon, and parts of their sul)- 
stance thns becoming chemically changed, and thus exhibiting the usual 
pbenoDiena of combustion. The author then notices Sir J. Lubhock's paper 
In the Pkilowphical Magaane. for Febniary, 1818, and endeavors to show 
that ordinary shooting stars would 1)0 quite too far off for us to observe such 
troall bodies at even the minimum distance at which, at certain times and 
places on the earth's surface, wo know they can be seen, if merely illumi- 
nated by solar light. 

M. JaUas Schmidt, in a communication recently read before the Imperial 
Academy, Vienna, urges the importance of greater attention being paid to 
the tails or luminous trains of light left by luminous meteors in their track, 
sometimes remaining long after the meteors themselves have disappeared. 
He considers these observations important : first, as regards their own pniper 
motion; secondly, the downward curvature sometimes exhibited by them, 
and the way in which they break up and disperse; and, thinlly, the means 
tb^ may aflbrd of ascertaining by parallax their height above the earth — a 
matter, too, of importance for determining at what height the atmosphere 
eeases to have any influence. He ol>servos, that an illustration of theso tails 
or tndns may be obtained by throwing from you, quickly or slowly, a lighted 
hiclfer match, when just about to cease to bum; you will pen*eivo cither a 
straight immovable lino, or an undulating or a curling lino, of whitish-gray 
smoke standing in tho air, if tho air be calm or not in motion. 

NEW THEORY OP THE FORMATION OF COMETS AND METEORITJES. 

The following theory, advocating the identity of comets and meteors, has 
recently been advanced by Reichenbach, the well-known European scientist: 
" Most meteorites," he says, " can be proved to Ikj an aggn»gate of distinct 
particles, inclosed in a dark moss or stroma. Each particle is, as it were, an 
iiHlependent individual, and existed before the inclosing mass did — l>eing 
an older meteorite inside of a younger, like a fossil shell in chalk. If wo 
conceive a space as largo as tho comet's tail originally filled with a gaseous 
sabstance, in which the atoms of these panicles were susf)endcd, and if we 
ftarthcrmore conceive a tendency in these atoms to precipitate and crystal- 
lize, it is dear that this process, going on at innumerable points at the same 
time, milliards of crystals will form, each not much larger than the origi- 
nal atoms, because tho matter is token up synchronously by all neigh- 
boring crystals. Theso cr>stals by ft-iition and prc^sun* form larger par- 
ticles, while the nnoqual distribution of the different elements and the action 
of their forces will produce at some points denser acirrcpations than at 
others, and fh>m this results the phenomenon of one or more * heads,' or 
nndet. The process of condensation mav (*ontinue, and the nucleus, at th^ 

3-1* 
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■xpvnsn or ihc tail, mnr thm bcwine cn)iirK«d Had finally coniolMued, 
•bowti la ihc comiiBct ninues of tbe motoonteB." " TIidb i» tLe fouim I. 
bullilinic malerlal of Uie mulearllc; but a Dielcoiite Is n small plauct, tbl 
tloiiinntlon of whk'ti Is to uniio wUb a lajKer planer, id advanrc liy one ■ 
Ihc world's pruix'ss of tniatuue. Tbiis do we proi^eed from iilonia of mati 
liolaccil In llie universe, to mnalleet cryatsls, to (lie mmeiBry [uil, lo 
nudena of the comet, tu tliu laelinrltc, and to the planet upon wUiuh. 
walk." 



I 



I 



The followlDe views roipcclin^ the mneiliation of (vmeti arc clvcn by 
ProfcABor W. A. Norton, in a pnpcr published in SHUmait'i Jmntal, VoL 
xxvl-. No. 79: — 

la tbe firsc place, I conceive ItiQleluseopIcnaelens of a lariie 
of an almospliere of aqaeoriii vapor, or at a vujiorouB and 
phow eoroblned, TOndensed npon an Inner nucleo« more or 1cm covered wltki 
water, or water panlv In the conilliloti or Ico. In (be case or tho 
cotuea till* central moas ta probnlil; allogoiher wanlinK' Tbe vafutoot 
atmosphcro of Ihe nadeua expuriences variations or electric cxdMUMOtl 
under tbe InBaence of ilio sun, after tbe aatne manner tbat Iha oank! 
MiiJOitpbere is aOl'Gtetl hj tho sun. TbU on ckctric influcnn) l» diiMli 
exerrbnd by Ibe ann npon tlie upper rcgiotis of tbe enrlb's atmos|>b«i«, 
tbe pboTOJphcre of tbe cnnh, nppcara to me lo bare licen fullj eataMl ' 
Wbun repeated electric dlscbnrues lake place in ibo hiitlier and mnfl 
leuloni of the atmospliere of tbe coniut, or of that of the eartb, lb«r ni 
have Uio etTcd, according to Ibe results of the recent experlaieiibi of i 
Fliicker, to arrange the raporoun matter in rolamnar masses, rolnddli^ : 
direetloQ with Ibe lines of roagneilc force. Wo thus have i 
Id tbe comet's as [n the eanb'H atmosphere. At the maenctic polos of ik» 
nncleua these would bnve a vertical position ; and fhim lhe>ie poinn 
gradually decllni' from (hl.i position, nnlJI at tbe equator they would H* 
parallel to tbe surface. Nuw, os a comet recedes from the sun [ti unpw*- 
lure nilla, the suspended aqueous vapur begins to coudeiiM? at ccnnln doplht 
In Its armospbcre; the electricity thus set free flows in a series of 
dlschoniw, which nilloHthecoDrse of the auroral columns as soon u |h«}- an 
eatBbllshed. Condensations ex lend In); throui;h a considerable vertical dc|i ~ 
in the apper atmosphere would also be attended with eletrtric dlacfaaii 
from the one elevation to tbe other. It Is these electric disclurxM aid 
lbe«e anroTMl columns thai, as I conceive, dlsongBKB the particles of aqiMO 
vapor, or nebulous matter so called, and Impol them off wlUi a cenaia vak 
lly, The dame discharges brini; the e:<p«lled particles into a condlHon Kkl 
lepellod by the nudeni. Itaw this result may bo produced, cannot Iwn I 
aiiequaicly oxplulnud. Aa the lomiieriLiiins of the rocedins comet oonlin 
to fbll, the process or condensation, and eonseqnent evolation of aqaaai 
vapor, uocs on. and tbe visible nucleus increases In siui. It wonU aen 
fmat tbe obsen'utlons of Mr. Bond on Donali's comet, that lat]^ mi 
appeared lo be dlMn).iiged al curtiiln liilemtis, Those phenomena maj 
arlKcn from Ihe occasional suspension of the electric discbarstis taldni 
in rbe upper aliiiosphcre. This would prodncc the appcanuice of lb ' 
mem ntid expulsion Trom the hiirfucp of ilio nnclons of n rlnn; od 
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matter. Lomlnoiu phenoinena precisely similar to those here supposed 
take place in the nppor atmosphere of the earth, to which we have f\\en the 
name of Aurora Barealis and Aurora Aitstralis ; and probably fh>m the same 
caiise. They are almost anintorrupted at the polo during the lont; polar 
winter, and only at Intert'als display their coruscatioTis in the .skies of the 
temperate lathndcs, where the chan^^ of tcmpiTaturc are less, and the 
▼approm columns assume a more oblique position. On the other hand, 
while a comet is approaching the sun its temperature rises, and at the same 
time its atmospheric electricity increases ; condensations of aqueous vapor 
and their attendant electric discharges are now much loss fVequent. It thus 
happens that the evolution of vaporous matter to form the head and tail is 
much leas copious before than after the perihelion passage, and increases in 
qaantitj for a certain interval of time after it. While these auroral phe- 
m>mena, as they may be styled, are thus subject to groat fluctuations, and 
to sudden interruptions, and arc most prevalent in the polar regions i of the 
nocleos, there would seem also to be an uninterrupted electric discharge from 
all points of the nucleus turned toward the sun, continually detaching parti- 
cles of aqueous vapor. This should be most abundant at the regions to 
which the son is vertical, and where the electric excitement prodiicetl by it 
Is the greatest, and may give rise to the hemispherical form of envelope. 

The phenomenon of separate concentric envelopes, or rings, often noticed, 
shows that the vaporous matter set free at any time is not nil expelled to the 
same distance fkt>m the nucleus. This would 1>c the case if we were looking 
down upon the polar regions of a comet whose axis was perpendicular to 
the plane of its orbit, and the matter was detached in zones from different 
latlmdee. It would seem, also, that different intensities of electrical discharge 
•bonld be attended with different velocities of pn>jection. Upon tlie tlieo- 
letical views I have formed, these electric variations should also give rise to 
different intensities of repulsive action, as exerted by the nucleus. Again, if 
all the particles set fVee should not be of the same size, the smaller ones 
would experience the greater repulsive acceleration, i)rovide<l the material 
repnlsion is of the nature of an impulsive action against the surface of the 
particle. 

If the speculative notions just presented be correct, the question arises 
whether the earth may not be regarded, from our present jxiint of view, as a 
comet; and if so, why do we not sec its luminous train. The pn»per answer to 
this Inquiry would seem to be, that the earth is actually, in a certain sense, a 
comet, and that its luminous train is seen by us in the zodiacal light. The 
nehnloas earth-ring contended for by the Rev. Mr. Jones, in explanation of 
his admirable observations upon the zodiacal light, would seem then, in a 
modified sense, to have a real existence; instead of being in a condition of 
•Utical equilibrium, as supposed, it is in a dynamical condition of perpetual 
diiipersion and renewal .9 

Nor is the expulsion of vaporous matter into the surrounding regions of 
itpare confined to the nuclei of comets and the earth. It occurs at the sur- 
fkce of the sun, and perhaps of all the heavenly bodies. It is beautifully 

1 It Is to be observed that the motion of the nucleus in Its orbit oecarions a vir. 
tail rotation around an axis perpendicular to the plane of the orbit, bo flir as 
exporare to the sun is concerned. 

1 The vaporous matier which Is inccMantly streaminj? off ft-om the ron Into remote 
should enhance the brif(htnem of the zodiacal light. 
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Frqfaiar Feints Tieiri on Oimrti. — The following statement of TfcTfi W 
cmnoES is repfnti'd lo linw been made by Trolbsior f^^lriT. of CimlirillBe, * 
the French Academy; iho resnll* being predicated from obwrvatiaM ft 
Donntl's roinel of 18» : — 

Tho nnclem It of n nieinlllc density, varying fmm thrw to twenty, tf 1h 
density of water tM> taken nn unity, and it it summndwl by ai 
«moBph(>re. tinder the Inflaenco of Iho ™n'»bcai, matter In given off ft< 
tlie nucteni, fonnfn^ an envelope, which rlsei; wl A uniform vclootty. As M 
riMS It boeomes electric, like n clond, and la repelled by (he eTeetrlelty of tl ~ 
ann; and when the aoior Influencu becomes Btrong enoui^ to overtomo (li 
natural cohogive fbrce of the envelope, Ibe Intler aeparato ftnui the e> 
and becomes the mil. The most clectrinud panicles of the toil arc lliom 
Ihe anterior nirnuv; the other particles bare much less olenridty, 1 
d«|nve depending on (heir distance IVinn Ibis unterlor eiirhce. Prof. Pllnv 
sug^ts Iho aamo exptunntion (viz., the olectrlcnl arlion) for soma of iM 
hitherto nnexplalncd and appnn^ntly rniiaclcM movements of the heavcDl^ 
bodies; among others, the ermtlc movements of Mercury, r 
b.v LfTtrrier. Re slates that the nucletii of Donail'i fomH wu IfM llMlf 

one hunrlnjd aad liny mllos in diameter, while the Btinnsphcre had a dtams' 
ter Of fbrty thousand miles: Ihat the envelope, in that ea*D, rose ft«m tM' 

nnclens iit the rate of about thirty miles an honr; and that ' - „ - 

of tho electric Inflnence of tho finn was aurh ns to destroy i^ravltatlon, IM 
£lve a force repelling the tail fVom the sno eqnal to two and a half. If tht 
attraction of Bravllatlon bo liiken as unity. In ihnl ease, however, w 
the particles of the tail were <o fecliiy elcctrlfled that their rvpuMve tOivft 
■WBB overcome by tlic attraction of Eravltatioo. 

Sfr. Krmplaji'i Theory cf Cantts. —The followhif llieorr, brongU JW 
ward in Enflnnd by Mr. Kctnpiay, has at least the merit of noTol^. P" 
■uppoaes that a comet li "a boily of gaseous matter, ho tnogeneonaaiid llUl 
tingtilsbahlo in in pans, and neariy, Imi not perfectly, tTanspaimi." T 
(brm which a body of this nature, moving, as comers do, mund the mib In 
»ery elliplical orbit, would assume under the eombiticd inHucucoi of t 
Interna! ntlraeiion of Its paniclcH ami the extcmul aitnieilun of (bo aa 
Would bv that of B prolate Epiieroul, or oval, wiili iis major axis in tbe direct 
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w ponlble 
wrroutKled by an ethereal alniOFptKn, wliicli ou 
varloIiDDi Id an Inipubliii letlou of the luii. a 
qiom In Ilw vicinity ufiiie luu. TUeoe reniurki 
velope or Enokc'i comet, and IJie eoraplele ipher 
Bpharieal envvlopM, entirely famBadlnj; the nuoleui, would aiao be fomed, 
eomMlo ni*lt«r shoald ba pn^wled from all pani nf tbe nuolM* with tlN 
vetaolty, bat with a fijrTO tiimBlolcnt to uvereome the [[ravlliitlBj tandeawy, 
Rppareat (pberieel enattuoailon of an eni-eiopa boliird tin iiueltii>mli:ht,]»f 
w-Bltfrom thr Inirmvilansor tliB orbits orilia eoiaelary pentele* ar|*dp 
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^^tnt of llio line of exlcnul attnu'ljon. As llie boJy sppmached Uie bud, lu 
DUtiDTilxliiivoalil inrrciueli] leii(:Lli, and It would liccunio more prulnlH; and 
as il icreileil rrom tbe sun, the Ivii^ of lis iiiiijur axis would diiiilui&ti, and 
i[ would approach more ncnrly to ilic iiptii:rii:al firrni. U naw ivuiuim tn 
rKODcila ilie appuaniiicui UiiUaliy pitsi'niul by cuitiets witti tliu rorra whii'li, 
according lo tliis view, ibey really po^seui. Tbia Mr. Koinplay doi» by «up- 
pi»iiig that we never see the wluile of a comet (llie fiucous nuUter of whlcih 
it ia CDlii[Kuod not being [uminoiu in itxdO> l>at oiily such poitloiu of it as un 
inuminod liy lliu iud'b rays ; (he apparent form of the foidoe being delernuned 
by Uto rofhiclive power of tlie manor of which it conilsu. The panilcl nyi 
attiie aun, railing upon the convex aurfaco of the comel, will cauvG[t:o into a 
bcui, wblib will ^nerally be within the spheroid, and will then diverts until 
Iboy resell ila further Ilinlla. Iflhcnuisaof thocomot beat allofancbuloua 
or luUly clioiscler, the course of the rclVacted rays will be indicated by a lu- 
Biinuui appearance 1 and the depee of brilliancy of any part (HUppoaiiig ibe 
maM to IM iiuifonnly oi-boluiiii) will depend upon the number of rayi pa^clng 
lUrQUtfb that pan. The Ibcna will be brii^bicsi, and this in the nocleu of 
Ibe romct; tlie bead, or ucbulous envelope of the nocleus, is formod by the 
ronveripng and divcr}:iiig rays near the focua, and the tail Iiy the continu- 
ation of tlie dlvQTging rays when they are l^iriher ditipcnotl, and thine, con- 
■uqnently. with a fteblur lustre. 

SofU la, briefly, Ur. Kemplay'g theory. Aceording lo it tbc tail ofa comet 
ungbt always Co e^tlcnd in a stTaijclil line away from the son, which ia gener- 
ally, but not oiwayi, tbc ease. It explains the fact that the tail is lonBcn 
when the conicl Is neanui tin aun. The spheroid iMKomea more prolate aa 
It approsehvs nearer to the sun, so that the surlhcc on whirb the rays fall 
Iwuimea mora convex as tbe comet approaches its perihelion; and tlie more 
ronrcx the surQicc, tbe shorter the focus, and conseiiuently tbe longer tin 
dlvcntine rays. As the comet recedes tVum the sun Its surllLre heeomea ku 
convex, and the foi'aa tTHilnolly longer, imtil at ia«t it IkUs beyond die UmiU 
uf tlic apheroid, and (he comet is no longer vlsililc. The sudden disappcoF- 
anco of Hallcy's comet in ISM may bo accounted for In this way. Tbe 
liai-kwaml curvalnrc of the lail, which is (toqaenlly observed when tbe comet 
is near its perihelion, la explained by the inclined poslllon which tlie comet 
axauinei at that period, otviu^ to iia partii which are farthest ttota the inn 
(ihc tail) having to pass thniu^^h a inueh larger space in the game time than 
llie pana nearest the «nn (the nacieusj. The Ikct that the sides of the tall 
ore more brilliant than the centre, Mr. Kcmplay attributeit to the converiiience 
of more rays at the sides tliun in th« centre, and Illustrates bis explaoalioni 
by diaj^ms. Tbe streaming light which occasionally ahoola along tbe tall 
with inconceivable rapidity he acconnts for by on undulation in the whole 
tnnst of the comet, producing an cfTvcl onalugoui lo that obscrvMl In a Behl 
«r com when shaken by the wind. 
^^Iba BhDv« are the principal cometary phenomena of which Mr. Komplnyi 
^Bitowr ofhra a consistent explanation. Those which are inconslsteiit with It 
^^K^ principally, the odasional nptx^ranco of a shorter and wider tail, ex- 
^BHriinKon each side of the original tail, and vnryii>k' iti poslllon; the oen»- 
^^mBal appearance of the toil at ri|.'lit ani;les to a line drawn from the cim; 
ind the fact that, when arnre anj seen IhroiiEih i-omcts, no ruftaciion of their 
layt U olnetvod. The first of these ftms Mr. Kemplay ran only account 
for by sniiposing tluU the panicniar comers In wliich It was oloerved mra 
ic peculiar diotiirbiiig iullueitce, whkt B 
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I their protalc Bphcrolil fbrm. Tlia Inat (wn be l» inclined lo ntlribitte M fni- 
I pcrlbFI or pn;)ai11cocl ahBrr>'BiluiL. ul>!Hn'ving tliU"iii mnitrrs of M^vnttSo 

•pi'mlBliuti ihB owner of ti favoriW Uiixiry is pninc to take grcal liberti«« 

With Ifaln^ outlDown." 

ACCELEKATION OF THE BOON'S MOTION. 

A cnriotu conrrovenv has Intelj orisen on [he snluecl of tlie nceelerwioti 
Of itM moon's motion, vrhifh is now cxcilinii: ^nstt Interest among n 
nuilicilins and pliysical aatrauomcrB. Protbesor Adams and H. P 
kite one view of Ibc question, MM. Plana, Ponli<enuI*n(, anit F 
other. Mr. Airy, Mr. Main, tlie President of Ibo Aatrononiieal P 
Sir John LublMH'k, support tho conciiuiuns at wbleh Proffeseor AOmnm bM' 
airived. Tbe qneatiun In diapnle ia strictly matliemiifieal: and ll itAttrf 
reinukable cirenmsianec in the histoiy of aclronomy llmt sueb (Treat n 
ghonld be ranged on opposite sidei, seeing thai tbe point involred b naltf' 
DO other (ban wiiether certain unolytii'Bl opentiona Iihtc been eondnrtsd otf 
light principles; and it Is a pruoT. thererore, if any wcro wnntiui!;, of the m 
moidlnary mmploxilj' and diSlrully of iliesv transeendental inqnirlM. Thv 
nature and Atetd of the euniroversy are lliiis stotiid by Pnircssor ASry, th 
Astronomor Royal of Kn gland, in a iweut paper before 

It hu bMn known ftam the timd of Kewion ihM ihe nMlofii or d* 
noon an distnrlied by IlHt attraetioii of the sun. and that a ffKM put of tlM 
tdl^l is of the Ibllowlng kind, viz., that wliun tbe moon is between tha «ntl 
and tbe earth, the mm attracts iba tnoon uwoy fVom ihecnrthi and vhonili* 
Wrth is l>etvocn ibe son and the moon, tlte snn aitrat-ti the earth away Bma 
Ihe moon; and thus. In both cases, it lends to sei»rate the e " 
moon, or diniliiicbes ibo aiimction of tlic moon to the eanh. Thae «>• 
tometimes effects of the oppoeilo chanirler; hot, on the whole, that Jl 
described is prciIotDiiiuot. If this dlinunltlon were always the same 
amount, tho perio'lic lime of the moon passiii); niond the eonh wonlil alwuyt' 
be the same. But It was found in Ihu last century, by Halley and Uanrbora^i 
QiM tbe periodic time is not always the same. In onler lo nroneile <bt' 
eclipse* of the moon recorded by Ptolemy with moilem observaljons of ll 
motm, it was necessary to snppo»e iliai in over? sneeesstve centnrj the tooM 
noTos a little quicker than in the preceding rontnry, in a degrae whidi b 
nearly represented by supposing that at eacli saccesslve lunation the lAootf' 
appmaehea nearer to ibo earth by one hich. The principal cause of Mem 
dlscorereil by Laplace. First, it had been shown by him and liy otben Ih_ 
the otEractions or the other iiLoncts on the snn and on the earth do not •lief' 
tbe longer axis of the orbit whieh the earth diucribes round tbe sun, and iltf^ 
not allcr the tenph of the year; Iml they diminish slowly but conrhttMll^ 
through many thousands of yoare the decree of ellipiicity of the cnthy 
orlril. Now, when Ibo eanh is nearest to the snn, Ibo decrement of attnn 
of tbemuon to tbe earth (tuentlonod above) is grenrest; and when theei 
Is ninliest [him the snn, thut decrement is least. It had been supposed i 
the fluetuailons of ma[,-ni(utle cuaelly balance. But Lnjitace showrad I 
tlieydonot; bo sliowixl that Iho ini'reasod amoDiii of dei-icment (vhMI 
earth is ooaresl tlie sun) overiialances llie diminished amount (Wbm 
eanh is nmbost nvm the snn); and, tberefoie. that lbs less evcenhrfo 
enrlh's orbit the less docs the ini:reasod amount of doci 
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* Uia diinininhed smounl at aiiodier part. *nd Ihc tMs Is the total 
» diilurbing totre. And u tho sua'a diatarbfog force 
M ibe iDooa'» stiractkiii to tlic uinh, that aitntOEon i« Iwa and less 
Mitallj gtronevr; OTcry ceiiluty ibe 
' anon is pnlleJ iulo a railier ■malli^r orliii. ami rovolviu lu a rutbor tlioiter 
pvriuil. Un compatlng the e&bct from tUle c^auiie, Ic waa found to nuno well 
witb tbe effect whicli Hallc.v and Dunthorne bail illscovered in olMcrvations. 
Tb* lanu tallica ibiu amended, and witti other but minor impiriTanmnia, 
naie applied lo tbe romputaikm of oilier ancient cctipsi^, iTliich require fiir 
gnaler Dketf than Ptolemy's lunar cclipees, namely, total FcHpxs of the lan. 
nio most remarkablG of these were the eclipttc of Thalea (wbich orcurred at 
itlMttleJ,lhataiLikriBui,or Nimrdtl Iwhlch led to tlie capture of ihaidiybr 
Qw Pnndans fhim tbe MedesJ, and that of Agaibot-lei (upon a Oust at sea), 
if Rreat importance in aetiling tbe chraDolu|;y. Dates were 
■ tonaii for ibeAC seveisl eclipaeB. which are most satisfactory. About 
I* time Hi, Adams announced hi« dlscovucy. that a part of tbe sun's di«- 
rce bad been omltteil bj Laplai^. Tlie sun pulls the moon in die 
n wbich she is going (so as to acccleralo bcr) in some pans of har 
in the opposite diivction (so as to retard her) in other parts. La- 
id olben supposed ibot tliose accelerations and retardations exactly 
Mr. Adams gave reason fbr supposing that they do not balance. 
f tbls he was aubscquently supjiorled by M. Dulaunay, a very eminent 
1 mathematician, who. making his calcalationa tn a difRscent way, 
y same flgures. But be Is opposed by Baron Plana, by the 
• da Popteconlant, and by Prolbssor Hansen, who all maint&in that 
Liid in this stale tho ronira- 
y stands at present. It is to be lemarked, that observations can here 
) asalatance. The question Is purely whether certain algebraical 
■ " r wrong. And it shows that what Is commonly 
"mathematical evidence" is not so certain as many perMins Ima^ne, 
■Dd that It idCimately depends on mora! evidence Tho effect of Mr. Adnnis's 
alteration is lo diminish Laplace's change of tho periodic time by moi« than 
otie-third part. Tbe computations of Ibe ancient eclipses are very sensibly 
•ffocted by this. At present we can hardly say how much they areaRbctcd; 
tslhljr tliose of Larlwa and A£athoclea would not be very mudi disturbed ; 
s possible that the computed oclipae ot Tbales might be thmwn 
lunset as lo he Inapplicable lo elui-iiUlion of llio historic account, 
la Is tbe most pcrplcximr eclipse, bel^ause it does not apgioar Itiat any other 
11 possibly apply to the same liistoiy. The inleniBt of tliia sul^cet, 
u aitpcats, is not confined to technical astronomy, but extends to other 
■y wide range. And tlie geueral question of the iUhji? of Ibe 
ration may properly be indicated as the inuet Impurtout of the 
M of sdentiSc controversy at the prasont (ime- 

THB BECTLAE PERXrKBATIOKS OF FOlTt OF THE ASTEROIDS. 

pUwIWIowlns L«Brepor1cii obsti 
xl to Ihc American Auaoclatlai 

», of CnmbridEe : — 
r- Olbera suppoied that Ibe numerous »mal1 planets eirculatlnj; bciwern 
a and. Jupiter were the framnenM of a lurin) one whicli !iad licen ehat- 
if some unknown cause. Ifihls hypotht 
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trne, Iho orblu durin); ncvcral hundred yean would Bll pn« v«tj' near 
point when ihe expliMlou octurrcd, but utux thirty IbouBanil yimrt ' 
oiitlis would huve clianK^d «> mnrb ibnl no auve uf thli lntunix4IUD wo 
be left. Consequenlly, If thli enplo^ion nccnnvd nl >ny llmo tritbln Ih* I 
three millions of ytun, iha flici thai (hu orljiu do not now Inmntwt la 
arenmenl against Ollwra' liypoltiesli. 

The beat way to treat the probleni was to make acloal calmlationa a* ax 
u posalhle or ihc positions of the oHiIm duriiiR all time. Wanui ibcneai 
tea whether they could hare ever intefsected. Thi-ao caliralalhmi w 
inada by Mr. V. tor the four aslerolds, Veata, Uetla. Uy^^a auil 

If the chaui^os we now en ^ing on In tbo orbits uf the planets we 
to coniitme loni; enouf;h, they would finally lead to ibc dpsirnoloa of ll 
aolar Ryatem, by cauHinK the eanb and planets to l^ll Into the ann. B 
iDHiheinBtlcBl InTestii^tioaa showed that itiMe chaji|na. after ten* of tbg 
•anda of jeara, will ociue, and the orbits will be^n to rclam to iIkIt pmg 
■laio, and win never do more than oaclllme briween narrow litnlta; Ot 
uaclllatlona occupying IVoni Hfty thousand to half a million of yean, ni 
were lllustnu«d by a r^burt exfalbidne all the (.-hnngea in the eccentftdlj' 
Tesia durini; the last Ave hundred thoumnd years. 

The next qnestlon wits whether ihi> orbita of Veita and Myeica rcmld er 
have intersueled, and this wns answered In the nei^'tlve. Tlic mean dlatHtii 
of ItyK»a la much grealor Ibnn that of Vcala, and all but one of Itio lent!! 
the rieomug expresttiong foF the ecceniridty ira iiuirly Hid midb ftv b 
planets. Tbo ronsoqaen™ of thin ia that whenovor the orbli of Vttu 
dontEHted In a partlcalar dircrllon, that of Hy^»B will be elonpiled hi 
same direction, and will thna riK'cde IVom h. Actual caknlailDa ibei 
that Ibcy could never hare rome wllbin much te«< than tliiru«n mtltiooi 
mile* of each other. It doM not, iherefbre, seem ihatOlbers' hypothMl* i 
be true, unless some force of wblvh we have no knowledge has acted on It 
planets. 

DRT FOGS. 

Theae phenomena hare been lately mneh dlacnaaod 

of France. The Abbi! Molicno states that Ibese fogs aro seen In Beli^nni in 

Holland IVom April lo the bcgianlnic of June, when the wind Is In tbe non 

west, north, or northejuit, alter the eun has shone for aevcral days. Tin 

appoaninee coincide! eenerally with a lemperoiurc abore the mean, bni ■ 

constantly. They disappear and return attx'^i aomelimes alter e%M daj 

Tbey do not soem to extend to a ^rtat heli:ht io the aiinoaphera, and dlH 

pear when the wind becomes atrone. or when the air la bl)-hlr cbargBd trf 

bumidlty. U. Vercniysse, of Coiinrai, considers the orleln of ttiCM lb{ 

may be fnand in the miuaes of vet^tablo matter wlileh cover the tbont 

^_ Holland aoJ BelKlnni to a considenible depth. These maaMM eagod 

^L itraylsh blue vapon, throoKh which the >nn appears, especially In the ere 

^H InK. of * fiery hoe, and which (he north wind dispcrae* to a icreM dltna 

^H over the eountry. In 1781, a thick dry Ibg extended over a ic'^at pwt' 

^H Europe, II did not niolntea the ground, and appeared like a Ihlek MMl 

^K The sun was so much oImcui^ by it, espedslly In the tnomine, ibnt ttri^ 

^H oVloi-k. wlicn It hod well risen. Il had to be senrrhed Ibr. Dining the tMl 

^V the day the tng was more dovaled. It lemaineJ Immornlile, in aplM of d 

^^^^wlndi and stomis whk'h raffed above It, and lasicd a nionlh. or tnm All 

^^^^HOlU to Jnl.v 90lh. *Fnr tbi» phunomi-noii no salisnirtory exiilanstion hi 

^^^^■rn' Ih'cu ^'Iveu. It wns, bowf vi-i, tvtvvtv'l tij v>v\\c to the civai canhqaali 
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which occurred in the early part of the same year in Calabria and Iceland. 
The harvcstd of the year did not in any way appear to be affected by it. 

DUST STORMS, AND THE " SIMOON " OF INDIA. 

At a recent meeting of the BritlHh Meteorological Society, Dr. H. Cook, in 
a paper on " Du8t Storms, DuHt Columns, and the Simoon, or Foisonouii 
Wind of India,'' remarked that there are certain days in which, however 
hard and violently tlie wind may blow, little or no dust accompanies it; 
whilst at other times every little puff of air or current of wind raises up and 
carries with it clouds of dust; and at these times the individual particles of 
sand appear to l)e in such an electrified condition that they are even ready 
to repel each other, and are, consequently, disturbed f^om their position and 
carried up into the air with the slightest current. 

To so great an extent docs this sometimes exist, that the atmosphero is 
positively filled with dust, and, when accompanied by a stronj? wind, noth- 
injj: 18 visible at a few yards, and the sun at noonday is obscured. This con- 
dition of the atmosphere is evidently accumulative. It increases by degrees 
until the climax is reached, when, after a certain time, usually about twenty- 
four hours, the atmosphere is cleared and equanimity is restored. 

Dust columns appear under a similar condition of electrical disturbance or 
intensity. On calm, quiet days, when hanlly a breath of air is stirring, and 
the sun pours down his heating rays with flill force, little circular eddies are 
seen to arise in the atmosphere, near the surface of the ground. These 
increase in force and diameter, and usually remain stationary for some time, 
and then sweep away across the country at great speed; and ultimately 
lose gi-adually their velocity, dissolve, and disappear. 

The author had seen, in the Valley of Murgochow, which is only a few 
miles across, and surrounded by high hills, on a day when not a breath of 
air stirred, twenty of these columns. These seldom changed their position, 
or but slowly moved across the level tract, and they never interfered with 
each other. 

The author then spoke of the simoon, — that deadly wind which occasion- 
ally visits th9 deserts of Cutchee and Upper Sind, — which is sudden, and 
singularly fatal in its occuiTcnce, invisible, intangible, and mysterious. Its 
nature is alike unknown (as far as the author is awari>) to the wild, untutored 
inhabitant of the country it ft*equcnts, as to the European man of science; 
its effects only are visible. Its presence is made known in the sudden 
extinction of life, whether animal or vegetable, over which its infiuence has 
extended. The author gives the results of his information respecting the 
simoon, as follows : — 

1. It is sudden in its attack. 2. It is sometimes preceded by a cold current 
of air. 3. It occurs in the hot months (usually June and July). 4. It takes 
place by night as well as by day. 5. Its course is straight and defined. 
6 Its passage leaves a narrow, " knife-like" tract. 7. It bums up or destroys 
the vittUity of animal and vegetable existence in Its path. 8. It is attended 
by a well-marked sulphurous odor. 9. It is described as being like the blast 
of a fhrnace, and the current of air in which it passes is greatly heated. 10. It 
is not nc4.*ompanied by dust, thunder, or lightning. 

The author concluded his paper by asking. If, then, it be neither a phase 
of sun-Htroke, lightninz, malaria, nor miasmata in a concentrated form, what 
is it, or to wiiat is it to be referred ? 
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TABLE l)F UEOGRAFHICALrOSmONS, DtrTElUllNBD FBOX ASTM 
MOUICAL OBSERVATIONS. DT BUEVET LJEUTENANT-COLoMa J.I 
(iRAHAH, U. S. C-0[l|-a TOrOUKArmUAL ENUIKEEUjS, Ut'BlKQ T 
XKARS 1867, USB, AND IBI>g. 

Man; of ttiu tablet of the Ulitndea and langitudra of pincea in the UalU 
t made ap tiy mixina, Indlacrtniinaii^t)', llie n»ala anuonnnd b 
land Keojiroiibers, wilb tlie Imperftct odcs wbich nre dcrtrwl til 
ilg, with tbB dividers, apoD the most convonicnl niaps iillbin re 
without in nay caae givinK credit or autligrlllcs. Tlil« Is a scent il(]UBItM | 
ft cloiis trbote labora sre prusecnted through manj a >l(«plcu nlgtn, of 

^xposurettolhewEiiLherandi'llinBtciDddeal lo 
or lerrllory, solely In pimult of Iho&o truiha opon which IB a 
graphical dclincsllon must depend. 

The acFOTnpnnyliij.; table, theraforc, of latltades and loneitodes o) 
thfe Woii, derived rrom recent a«tronomicnI ntiacrvations made by L 
ant^olonel Graham, U. B, A., wllJ, li is belleveil, IVom iheir n 
acrunwy, be re^onieil oa a Tulu]it)lo coatr 
■tatlscJcg. —JSd. 
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